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An Abstract of t he Thesis 
'11h8 the s is attempts to v(l.lue ~ investmQtlt: in librarie&- H.:i;,th. 
a lIicksian model: Vo ::IL[It!(l + r)t~; , ·t· = .. ,o;.:.,.'::.:-.j ; Hher~ : ' 
V,I,t,j,r are respec-tively value, exh~()jie~'{ .'~?'?:ome; , time: 
. ' . . ,' . . . 
intervrJ,ls, time horizon and social d~scount rate'.; ' -tnebroe :" 
(except e.g. ren·ts, fines) is, llon-mo~-etar:r 'and- m~stbe.-.:--,_' " . J. 
objectively estimated as a social b~l~fit. Externalitie~'! (I :) 
! r •••.• • • ' ••• • ' . ' . ... . _ , • • .••• •• • " •. • .•. : ' 
and non-user benefits (2) are eXClll(~ed because they are .ustiaRly 
subjectively estimated and are treaied elsov/here : '(1' & 2). ; , 
! 
Methods applied to education benefits' en are "also' shown 
invalid to estimate publio library benefits, illter alia: 
because such benefits are complex, comprising both educatiom 
(investment) and leisure- reading (consum9tion). 
The principal hypothesis is that social income from all: public 
library system book activities :i!B best estimated by converting 
bo(,kloan s,tatistics-. 'l'hese are powerful measures of total 'boole' 
activity, including' non- lending (e.g. browsing, reference etc.) 
functions because of the lending function's (i) relative size; 
(ii) satisfaction of library objectives and (iii) significant 
correlation with all non- lending 'book' (as opposeJ to 'non-book' 
e.g. cultural) functions. Though it is not suggested that 
library objectives are satisfied by maximising bookloans, it is 
postulated that bookloanl statistics ~ be converted to reliable 
aggregate social income estimates using a multiplierr.mi where 
mi is the 'average' reader's modal bookloan- benefit, and 
m2 ••••• mj realistic apportionments of correlated non- lending 
benefits per bookloan, using the conversion, ~vhere t is year t: 
Vo= ::E[(Lt",tmi- cp/(l + ~)t]; t = 0 •• •••• • j; \o1hero Lt and Ct are 
respectively thefrequencios of bookloans, and revenue costs. 
Chaptor 1 examines primary (questionnaire and library observation) 
evidence for the hypothesis, and 2 examines the variation of the 
issue statistic. Chapters 3 and 4 respectively examine the 
asymmetric frequency distributions of i13sues (bookloans) and 
capital expenditures (per capita) w~ile 5 traces the general 
effect of capital on issues by correlation with indices of period 
change in issues. Chaptem 6, 7, 8, 9 trace the specific effects 
of investment in buildines, mobiles, bookstocks and human 
resources respectively, assessing their differine marginal 
efficienoies. The conclusions are summarised in chapter 10. 
(1) to (3) See subsequent pages. 
i 
An Introduction to the Theoretical Background of the Current \lork 
It is required that the abstract on page i be confined to 
approximately 350 words. Thus it can be no more than a 
purposive summary. The follovling introduction explains 
the raison d'~tre of the thesis. and its theoretical 
substructure at greater length. 
~heory is concerned with the development of a systematic 
set of concepts or models that can be used to relate, explain. 
or prediot groups of facts or phenomena. This thesis is 
ooncerned with the development of a valuation model. 
Acoounting theory 8;ttempts to ansvrer the difficult problem 
of va luatli on. by exa~ining it from several different aspects. 
It is a limitation of accounting data that values 'of fixed 
assets such as buildi~gs cannot be precisely assigned, 
because such assets are dissimilarly valued by different 
ovmers, joint-ovmers and users. Thus accountants and 
economists examine the value-problem from different 
ooncept.ual standpoints, e. g. (i) current cost; (ii) 
current replacement value; (iii) value in exchange; (iv) 
value in use; (v) current opportunity cost, using 
mathematical programme: shadow-cost solutions; and (vi) the 
so-called 'investment appraisal' model. 
In theses of this kind, it is usual to describe a number 
of different theoretical models, and then to provide, 
empirical evidence; for the acceptance of one or several of 
them. Thus, this thesis could have commenced Hith a 
lengthy lab initio' consideration:Qf all the alterna:tive 
bases of valuation (such as (i) - (v) supra), giving the 
reasons for their rejection in favour of (vi), the 'investment 
appraisal' (or 'Hicksian')model. But there are strong reasons 
for not dohlg this in the case of public library valuat ion. 
Unlike domestic, commercial and industrial premises, public. 
libraries are not purchased and sold as such. Therefore, 
accounting Lconcepts'such as (i) "Current cost; (ii) current': 
replacement value and (iii) value in exchange~are not relevant 
to our problem. 'Concept' (iv), value in use, is unhelpful, for 
though specific rooms in library buildings, may be rented, l-lhole 
library buildings are not used for alternative purposes. A 
mathematical-programming approach is unhelpful for formulating 
a general theory of valuation of capital inputs into public 
ii 
libraries, because inputs and cutputs are so diverse that it 
produces multiple solutions. 
Thus, because of the uniQue nature of the public library 
valuation problem vTe can reject these alt-ernatives in favour 
of the model, that I term 'Hic:<sian t as a 'shorthand' expression, 
-.,not because it is attributable to Hicks, but because of its 
erudite development by him in other contexts (e.g. in both 
'Capital and Gro,rih' XX and 'V2.1ue and Capital' XVrr)(3a) to 
trace theoretical relationships be-t'\-Teen capital, consumption, 
income and value:.. The model is ::10'11 populc.r1y used, both by 
educational economists (3) and by accountants. It defines 
the value of an asset at a given time (V
o
) as the sum of a 
series of expected future 'cons-;..:":1ption' benefits (It)' adjusted 
to accommodate time preferenca by using a discount (or reciprocal 
'interest')factor, 1/(1 + r). This theoretical model is an 
-\ 
'ideal' generalization, but has the disadvantages that future 
consumption (I income') benefits are, at best, estimates, and 
that people have different t i:-:le preference ra-t;es. 
In this thesis \·;e ask vlhether -'o:::is nodel of the relationship 
betHeen investment, value and ft:.-'oure consumption can be 
related to the capital investment projects of public libraries 
,",here social ' consumption' benefits cannot be precisely 
expressed in monetary terms. 
In the title, I deliberately adopted the phrase 'social 
product i veness t inst ead of 'pr~d'.lct i vi tl' to aVOID confusion; 
with the, specific meaning assigned to productivity in Hicks' 
(3b) XXII, for in this thesis, the measurement is largely that 
of non-monetary 'consumption' be::1efits. It is difficult to 
impute precise 'money-values' to public sector benefi~s, such 
as those f~om hospital treatr:1ent, refuse disposal and the 
police service. The valuation of public library benefits is 
even more difficult and challenging because (i) libraries-
provide a diversity of different, but related, services and 
( . .) th 1 t I' b ",.J. - • , 1 .:J • .C' t. . . J.J. e arges J. rary .LUnCvlOn, "t[18 _encLlng .l.Ur~C,lon, lS 
not concerned vlith providing homogeneous units (SUCh a.s patient 
-beds in the hospital service) but 'l-lith (a) heterogeneous bookstocks 
administered to (b) heterogeneous readers, whose individual 
tastes are (c) heterogeneous over time. These three factors 
render each 'issue' (loan) ctaracteristically distinct and 
episodic. iii 
/ 
Thus, public library issue statistics must be used ,,'lith 
full awareness of this limitation. Questionnaire methods also 
have limitations, for assessing 'annual benefits' from libraries. 
These benefits could be assessed more accurately by the painful 
publio 'experiment' of - introducing subscriptions at different 
prices, and then calculating' sequenti8,11y the lo1eighted average 
'opportunity cost' value from~numbers prepared to take out 
subscriptions, '1ith safeguCl-rds against ticlcet-transfert But 
an individual researcher must rely on questionnaires, test-checking 
his results by reference to other factors, such as those 
listed on page 17 Seeg. the public lending right). 
1 
Theory raust serve 1;0 generalise, to be holistic and vridely 
embracing. It may be easy to assess the values of specific 
libraries to sections;of a community. For example, some city 
'I 
libraries provide export information to firms, and the 'added 
value' of resultant export orders is quantifiable. The 
'investment value' of some specific public libraries widely. use~ 
by professional students may also be quantifiable. Blaug's 
(3c ) criteria can be applied to specific: reference books.. But 
these three examples are 'partial' and cannot meet the demands 
of theoretical treatment, for (i) libraries are charged "lith 
the duty of serving a public as a i'Thole (not simply business or 
student communities) and (ii) the libraries in these (eog. city) 
examples form an insufficiently large proportion of United 
Kingdom libraries to be a valid sample. This thesis has to 
reinterpret': the valuation model of Hicks and others, so that 
the 'consumption-value' equivalents of ill library book-benefits 
to all members of a community oan best be estimated. 
The problem of valuing library benefits first interested;the 
writer while preparing for accountancy examinations ,in the 
'fifties, was revived after work on a human-beh~viour computer 
model for the London Id.Sc dissertation in 1970 1 a.nd ",Tas pursued 
as a cost-benefit study of London 1ibra.ries for the City University 
~1.Phi1 a':larded in 1975. The current thesis does not attempt to 
trespass in areas where library-science specialists have greater 
expertise, and the vrriter is, for example, aHare of the current (3d) 
Centre for Research on User Studies investig8,tion of library usage 
"Thich, \,rhen complete, may validate some conclusions of this thesis. 
This thesis is specifically concerned ":i th caDi tal eXDend:i tur'e 
on libraries, and attempts to interpret the Hicksian 'investment 
appraisal' valuation model in the context of United Kingdor..l 
library dc:.ta as a ~lhole. 
iv 
A Statement of the Nethodology used in the Thesis 
To shorten explanation, having stated the principal hypothesis in 
the Abstract (i), I shall use the Roman numerals I, II and III 
to denote. the three major problems with Hhioh this thesis is 
conoerned, the relationship beti'leen these three, problems 
being shOHn in the Frontispiece diagram on page xx: 
(I) Hhether Lt~miis a valid estimator of the benefit (= sooial 
inoome) from 'book' activities of a public library system 1-There 
m. is the 'average' value of the 'average' bookloan to an 'average' 
l. 
reader, and \-There m2" ••••• • mj are additive adjustments to this 
value" -to include benefits that are lmO\'lU to oorrelate in 
activity \-1ith the lending activity (e.g. bro~'l'Sing, information, 
inter-library servioes and reference servioes) at a significant 
level, but do not include subjeotively estimated benefits, 
e.g. externalities (1); non-user benefits (2); ultimate community 
;1 ' 
educational (investment) benefits (3) and non-book benefits 
(e.g. from oultural and ohild-minding (quester) activities), 
these being excluded from our terms of reference for reasons 
given elseHhere; 
(II) ·t-rhether an investment of capital in libraries normally 
leads to an inorease in the gross social benefit LtUn. or 
---- l. 
in the net. social benefit, Lt'i..mi - Ct ' ,·rhere Lt is the number 
of loans (or issues) at time-point t, m. is as defined above, 
l. 
(1). 
(2). 
(3) • 
(30..) • 
(3b) • 
(3c). 
(3d). 
See particularly Karunaratne, N.D.: Assessing Performance 
in Libraries, Long Range Plar~ing Vol II: April, 1978 
(pP. 66-70). This artiole, based on Dr. Karanuratne1s 
research projeot 'Cost of Publio Libraries in Australia' 
uses a methodology very similar to that in my-prior 
M.Phil Thesis (1975)(T.C.U.). Its differenoe from 
both my theses is in its data (Australian) and in 
its approach (i.e. performance measurement rather 
than valuation). It was also completed later than 
both my research projeots. 
Hu, T., Booms, B.H., and Karltreider, L.H.: Benefit-Cost 
Analysis of Alternative Library Delivery Systems (Greemvood~ 
1975) suggest a 25% addition for non-user benefits (p.202). 
Blaug, M. (ed) The Economics of Education (Pergamon, 1970). 
Sheehan, J. Economics of Ed'.!cs,tion (Studies in Education: 
Allen and Um'lin, 1974). 
Vaizey, J. The toonomics of Education (Studies in Education 
series: Nacmillan, 1973). 
See Hicks,J.R. Capital anet Groi'Tth (Oxford:1965) Chapter XX, 
The Intertemporal Production Frontier, for a theoretioal 
treatment. Also Hicks, J.R. Valu.e and Capital (Oxford:1946)XVII. 
Hicks, J .R. Capital and Gro-.. rth (supra) ::cnI Interest and GroHth 
Blaug, N. Economics of the Arts (?:artin Robertson: 1976). 
Centre for Research on User Studies: CRUS NeHS (Sheffield 
University: occaSional, e.g. July, 1978). 
v 
where Ct represents the revenue conts of the system .. 
for year t; and 
(III) whether capital expenditure on particular 
capital categories (o.g. buildines, mobiles, 
books and human resources) are more or less 
efficient than other categories, judged b,y their 
effect on issues, and hence on Lt'[mi • 
Before congidering problem I, it is necessary to 
state why library benefits cannot be reliably 
ec'::;imated, using the same methods as those: usedi (4) 
by Becker for the valuation of human capital and by (3) 
Blaue, SheahcUl and Vc.~izey for measuring investment 
in education. The case is argued from a number of 
standpoints, e.g. the consumptionl (leisure) aspect of 
library usage, inter-library transferability and the 
problem of reliably estimating any particular 
library system's contribution (per se) to aggregate 
'ultimate' benefit. Because of their book-oontent 
homogeneity, public libraries Hre, however, shown to 
be more comparable with each other than academic 
libraries (5), and evidence is thus produced for 
a 'holistio' view of benefit (i.e. basew.onlestimators 
of activity of the system as a whole, rather than 
attempting to measur~ speoific indicators of lending, 
browsing, information, reading-room, reference etc. 
usage), for atatements of llibrary objectives require 
that public libraries be judged; holistically, rather than 
sectionally,-as academic libraries (5). By using 
questionnaire methods, observation counts at libraries 
and secondary data, it is shown that liibrary loan 
(4). Becker, G.S. :Human Capital (hational Bureau 
of Economic Research: Washington, 1965). 
(5). Baumol, vI.J. et ah gconomics of Academic 
Libraries (Amerioan Council on EduoationtWashineton,l913) 
Raffel, J.A. and Shishko, R. Systematio Use of University 
Libraries, An Application 0f Cost-Benefit Analysis to 
the M.l.T. Libraries (The M.LT. Press,Cambridge,Mass,1969). 
vi 
IlCif* i £U ; j ----.. -- --.. ~-.-------
frequency statistics are the best estimator of 'total' 
ac'f.;l.vity, because of the relative size of the lending 
funotion, its satisfaction ot: llibrary objeotives and 
its significant positive correlation with all othor 
functional, activities. I shmled earlier (6) that 
the 'average' value of a bookloan to an 'average' 
reader can be valued as an opportunity oost (m1). 
Using questionnaire methods, i~ is shoWlllthat it is 
not only possDble to obtain reliable estimates of ml 
and thus; Ltmi , the 'benefi't' from the lending activity, 
as previously evidenced for London (6), but also 
oalculate a reliable 'composite' conversion rate, to 
estimate, from lending statistios,. the corresponding 
c~rrelated benefits m2, m3, ••••• mj for other aotivities 
(e.g. referenoe) equivalent to eaoh book borro~led. 
Questionnaire responses are analysed to assess whether 
ml varies significantly for adult (vis-a-vis junior) 
loans, for loans of expensive (vis-a-vis inexpensive) 
bookG or for speoifio Dewey-decimal non-fiotion or for 
fiction oategories inter see Thus, questionnaire, 
observation, secondary data from library reports and 
other data sources are analysed to assess the extent 
to whioh: 
.. 
(i) an 'expected value' oan be assigned to eaoh bookloan (ml ) 
(ii) bookloans are~sufficient as estimators of 'total' 
activity of libraries that the benefits of all 'book' 
functions may be estimated, using an augmented multiplier~mi; 
(iii) whether ml andLIDi differ signifioantly for different 
book categories;~and 
(iv) whether they differ signifioantly for different kinds 
of libraries. 
(6). Francia, D.P. An Investigation into the Cost-
Responsiveness of Publio Lending Library 
Issues (Maste~ of Philosophy Thesis) 
The City University (London) lvlaroh, 1975. 
vii 
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Having examined in Part I the evidence that bookloan data are 
reliable informa-I;ion for cGtimn;liing the 'inoome' (benefits) 
derived by a publio from :library llendine and oorrelated' non 
-lending 'book' activities, we proceed lin Parta, II and III 
to assess respeotively the • general' and 'speoific' effects' 
of oapital expenditure on bookloans. Chapter two shows from 
.. 
(i) libra:rians~ reports, (ii) aoademic findings, (iii) historical 
data, (iv) data used in the earlier thesis (6) and (v) other 
published and primary souroes, that (a) social olimate; (i.e. 
• class' but affected by schooling) and (b) bookstock expenditure 
determine issue trends, but that (c) oapital expenditure acoounts 
for episodic changes fh trend. 
After discussing the nature and period of the sample, ohapter 
three: UfJi)S seoondary data from (i) The Municipal Yearbook: (7), 
(ii) Public Library Statistios (8) and (iii) 'Corbet~) (9), 
oorreoted-' '\-,here necessary from primary data,. to sholi that thw 
variable" 'issues of books per capita' has a positively skewed 
frequenoy distribution, partly because of unequal sizes of 
administrative authorities. In chapter fourt. data froffi,the 
Society of County Treasurers. (10) shows that the-variable, 
'capital expenditure per capita' also has a positively skewed 
frequenoy distribution. 
Thus, a simple linear correlation bet\'leen these two variables, is-
not useful without first assessing (i) the effeot of extreme 
values on the coefficient and (ii) tho performance of both 
variables over the period studied, but the latter is complicate~ 
by the high correlation between) capital expenditures per capita 
for any pair of years in, the period 1969/70 to 1973/74 beoause 
of oonsistent spending by some oounties on long large projects. 
Yet, in ~apter five, even when 'extreme' per oapita values (e.g. 
Hales and Rutland) are excluded, the oorrelation coefficient 
between capital expenditure per capita in 1969/70 (as an 
increment to total capital stock) and the index of increment in 
issues per capita (1970/71 - 1975/76) is shown to be significant 
despite; (i) differences in frequencies, and sizes of building 
projeots; (ii) the 'non-effect' of investment in large long 
unoompletedl libraries and (iii) the non~inclusion of capital 
expenditure on mobile libraries. To compensate for the limitations 
of linear correlation (supra) a non-linear (2 x 2) category 
association test was also carried out, with a positive result. 
viii 
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Partt III] considers~ respectively in chapters; 6,7,8 and 9 the 
specific effects a£ capital expenditures on buildings, mobiles, 
bookstocks and 'hwnan resources' on the issues of books, 
within the context of the samplle (English counties) but l'lith 
supporting evidence from elsevlhere, vlhere necessary. 
In chapter six, building projecta a~e oonsider~ in general, and: 
the 'building costl component of such projects; (vis-a-vis' 
furniture, equipment, site etc. costs) in particular'; The 
s:ensitivity of issues to earlielt' rather than period oapital 
costs: requires explanation. It is shmID that this !is not simply 
a 'lag' effect, but partily a funotion of the chang& fnom small 
'less expensive' to fel'ler 'more expensive' project's; during the 
period. Sample frequency distribution& of building project 
ct)sts~ are compiled for 1969/70 to 1970/71 from capital estimates, 
librarians' lettera and the two publications New Library Buildings 
(11), verified from Public Library Statistics (8) and tes~s; 
are conducted t:o assess the effect of increases in the frequency 
of service points (full-time) per capita on the issue statistio. 
Then, future estimated costs for new buildings. at 1970/71 are 
compared (using earlier trolling programmes? with subsequent 
costs: and developments" using New Libr~ry Buildings, (11), data 
obtained from primary sources and from librarians' reports. By 
using linear correlation, and a modification of the chi-square~ 
test, it is shown that later expenditure is more concentrated on 
fevler projects: with less effeot on the variable, issues per capita~? 
Chapter seven uses the mobile library frequenoy data in Publio 
Library Statistics (8) to assess: whether issues per oapita are 
sensitive to the frequency of mobile libraries per capita. It 
is shown that 'per oapit~loomparison' of mobile library frequencies 
has the disadvantage that, as mobiles ~re best suited to sparsely 
populated areas, as the report Public Library Service Points (12) 
evidenoes, the oorrelation coefficient between,mobile library 
frequency and population size of oounty is'not as great as that 
between mobile library frequenoy and geographical size of county. 
Thus, two standards of comparison must be usedi (i) mobile libraries 
per oapita, and (ii) the relative frequency of mobile libraries 
using the difference between:aotual number of .mobile libraries, and 
expected.frequenoies, employing a regression model based on 
both population and geographical size. 
ix 
The differenoes between the ranks of oounties when ranked on 
.. 
the bases of oriteria (i) and (ii) above were shown not to be 
signifioant, and when a 2 x 2 simple oategory test of association 
between investment in mobile libraries and the inorease in 
issues per oapita (index L) was applied, the association was 
sho .. m to be both positive a1d signifioant. rPhe exoeptions were 
then studied, and showrr_to ba, oounties where there had already 
been a pre-existent high rate of investment :iin mobile libraries, 
where the main impaot of effeot had already taken place. Detailed 
oounty library reports were used at this s"tage. 
Chapter eight oonsiders the extent to whioh bookstocks should 
be regarded as 'oapital' or 'revenue' in terms of expenditure. 
Models of aoademio and public library usage are oonsidered. 
Then follows a review of the earlier '>Jork (Ill. Phil thesis)( 6) 
and subsequent researoh (13) to assess the sensitivity of 
bookloans to (i) expenditure on bookstooks and (ii) quantities 
of bookstooks purohased ih London, and the extent to whioh 
London must be regarded as a speoial oase. The same methodology 
is used in respeoli of the sample of English oOUl1ties as had 
previously been used (6)(13) with London, and it is shown that 
issues are sensitive to bookstook investment in the ourrent 
sample only when bookstook aoquisition is aooompanied by 
inoreases in library frequenoies as t\vin aspeots of the same 
investment deoisions. In this ohapter Erimary data inoludes that 
01)::a,ined from a number of date-label studies at several libraries. 
In ohapter nine I oonstruot several measures for the assessment 
of investment inl 'human oapital' (l.e. training) and it is 
shown that there is no significant effeot of this olass of 
investment l>Jithin the short-term period s~,udied. Finally, after 
summarising oonolusions, chapter ten assesses the truth of the 
hypothesis, ruld its usefulnoss for library investment. 
(7) • (8). 
(9). 
(10). 
(11). 
(12) • 
(13). 
Munioipal Journal: Munioipal Yearbook (annual). 
S.C.T./C.I.P.F.A.: Public IJibrary StatistiOs (annual). 
Corbett" E.V. (ed). The Libraries, Museums and Art Galleries' 
Yearbook (Jamos Clarke & Co. Ltd. CamlYridge, ,3 eds 1965-71). 
Sooiety-of Oounty Treasurers. Capital Exponditure St~tiatiQ~{~) 
Hard,H(ed) New Library Buildings (Library Assooiatiom ]-974-6):-
Library Advisory Counoils (England and Wales) Publio 
Library. Servioe Points (H.M.S.O. London, 1971). 
D. Pitt Francis: Cost-Ber'Gfit Analysis and Publio Library 
Budgets (Library Review: 1976 Vol 25 No 5/6 pp.189-192). 
x 
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Sources of Data, and Kx:planation of References 
{i) Sources of Data .. 
These are primary and secondary. The main souroe of primary 
dat~ for Part I! oonsists of responses to the quest ionnaire. 
Respondents wer~ geographioally widespread, so that!. data would: 
not refleot library readership bias of any partioular aTe~. 
Primary data also inoludes (a) oontemporary fTequenoy-counts 
of people and book-issues at libraries using the method of 
pp.39-40; (b) date-label studies for assessing usage of 
depreoiating bookstocks (chapter 9); and (c) librarians',-
responses, (letters) to information requests (i) in 1973-5 
for the earlier thesis (6); (ii) in 1976 for details of 
capital expenditure on libraries; and (iii) in 1977 for 
completion costse of particular county library projects •. 
These authorities are listed in acknOWledgements (ix) para 
7. but some respondents have since been incorporated~ into 
larger authorities. 
Secondary dat_a consisted:, (inter alia) of (a) the capital 
estimates of library authorities, (b) the long-term 
'rolling' programmes of county councils, (c) many librarians-" 
reports for detailed information, (d) official statistioal 
souroes, such as- (i) The 1I1unicipal Yearbook (7), (ii) Public 
Library Statistics (8)r the 'Corbett' library yearbooks (9), 
Capital Expenditure Statistics (10), editions of New Library 
Buildings: (11), D.E.S. publications and reports of Library 
Advisory Councils (12), and (e) academic reports, research 
papers and other sources listed in the Bibliogr~phy (PP. 382-5). 
The mc:l.in analytical techniques were (a) the calculation of 
correlation and regression coefficients for testing linear 
aSSOCiation, (b) the use of non-parametric tests (e.g. 
adaptations of the 'median' test and rank correlation ooefficient) 
for non-linear correla.tion, (c) oalculation of coefficients of 
variation and frequency distribution models, and (d) F-tests 
and analysis of oovariance' in multiple regression analysis. 
Though the Durbin-Watson sta"tistio was used· to test autocorrelatio 
the main oases arJ evident from oorrelated paired obsel~ations 
of a variable for :)clirs of years' (e. g. t, t + l). 
(ii). Explanation of References 
There are ~ footnote sequences. To avoid the confusion of two 
numbering systems, a number' (e.g. 12) denotes a bibliographical 
reference, while number and letter (e.g 370.) an explanatory note. 
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Chapter One. The Problem of Estimating the Financial 
Values of the Social Benefits' from Library. Investmelrl 
1.1 Introduction 
This chapter const.itutes Part I of this thesis. It 
is concerned whether, in the specific case of public 
libraries, there is nee.d: to aggregate the estimatedJ 
values of benefit~. from each of a library system's 
'book' and 'non-book' activities. Studies of 
cost-benefit analysis procedures for academic (i.e. 
university libraries) have sho\m that there is 
considerable inter-library variation (i.e. lack of 
correlation) in lending, reference, information and 
other functional activities, but it is argued that 
public libraries are more homogeneous and their 
activities have higher positive correlation with 
each other. 
1],1he chapter considers the alternatives for the 
valuation of benefits., that of regarding each service 
unit (i.e. bookloan or refel'ence volume oonsulted) as 
having the present value of all discounted future 
benefits which a reader ultimately obtains from the 
service unit, and that o:f assigning an expeoted value 
to the immediate benefit 'l-lhioh the reader derives from 
the service unit •. 
It proceeds to review the case for using a conversion 
factor for the estimation of benefits. from the lending 
function, using the statistics of lending library issues, 
and discusses the extent to which lending library issues 
may be 8i powerful estimator of the activity of the 
public library system as a whole, in all its fw1ctions 
(i) because of the relative size of the function; and 
(ii) because of the correlation of lending library 
usage with all other 'book' activities of the libr;try. 
. . 
The case is developed using (i) the evidence from a 
-1-
pilot questionnaire, uer:·d in connection with the earlier 
thesis (6); (ii) the responses from a larger sample 
survey, not ,only intended to be a longitudinal study 
but with inbuilt checks to test the validity of 
responses; (iiil) evidence of the valuation of equivalent 
sources of reading (e.g. nmvppapers, second-hund books, 
commercial library subscriptions and other equivalent 
informatioI;); (irv) observation data relating to the 
correlation bet\veen lending and other activities using 
sample observations from 10 libraries frequented by the 
researcher I for a statistically valid number of times and 
50 other libraries throuGhout the United Kingdom visited.. 
during the period of research and (v) secondary data in 
reports and letters from county and other public librarians. 
The analysis of this data is intended to resolve the 
questions whether: 
(i) a reliable expected value can be assigned to a 
bookloan; 
(ii) book-lending correlates with other recorded and 
unrecorded ]ibrary activities, such that it may be 
a reliable estimator of total activity and benefit; and whethen' 
(iii) an 'aggregate' conversion factor may be used to 
. 
convert library loans into estimates of aggregate total 
benefit, different aggregate cohversion factors being 
used when some functional activities are absent, as 
in the case of mobile libraries; and whether 
(iv) the expected value of loans differs significantly 
for different types, Dewey~decimal classifications and 
prices of book.: 
The resolution of these questions is essential to any 
attempt v1hich may be made to estimate, the social income 
from a library system for anyone year. It is recognise~ 
that income estimates obtained by such procedures are 
limited in usage because of changing tastes. The question is 
whether they are reliable compared with) other estimates used 
for model-building in commerce and in; the public services. 
(6). D. Pitt Franois: An Inves·tigation into the Cost 
- Responsiveness of Public Lending Library Issues 
Master of Phil~osophy Thesis. T.C.U. March 1975. 
See abstract an~ researoh statement for notes 1 to 13. 
2. 
1.2. The problem of estimating social benefits from libraries:. 
(i). Immediate and Ultimate Valuation Criteria. 
In basic financial project appraisal income statistics are 
used to test the effi,ciency of capital investment. A project 
is said to be viable if its discounted net receipts have a 
grea·ter present value than outgoings on. the project.. The 
methods of comparing outlay with income involve either 
the computation of the project's net present value at 
a given cost of capital or the calculation of an internal 
rate of rett~n on the project. If the net present value 
is positive, or if the internal rate of return is greater 
than the cost of capital the project is said to be 
viable. • 'Payback' 'is 11\3pp"l i cable to hOll-cllcn:-ti 08) publ ic seTv Ices 
.Many of '~he capital expenditures and income benefits of 
operations in the public sector are not readily ~uantifiable. 
For example, the capital expenditures~ of a hospital may 
not only consist of the actual labour and materials 
used in its construction, but the opportunity cost of 
publicly-owned land on which it is built. Similarly, 
the income of a housing project must not only include 
the actual rent received by a housing authority but the 
social benefit derived by tenants in terms of the 
opportunity costs of alternative housing wherever this 
is possible .. 
Yet, in both the above cases, the Quantifiable and 
un~uantifiable proportions of capital outlay and income 
benefits fo~m significant proportions of total outlay 
and income respectively. But in some sectors of public 
expenditure, the unQuantifiable nature of the benefit 
derived by a publiC forms such a large propo~tion of 
total benefit, that any tangible or readily ~uantifiable 
benefit appears insignificant in proportion to it. Benefits 
from the hospital service, from education and from libraries 
Come into this category. The,Y must be estimated, and two 
methods. of valuation may be suggested,. (rhey are not 
simple category alternatives but polarise a spectrum 
3. 
of possible intermedi~~e bases of valuation. The 
first io to use an ·ultim,;.te i concept of valuation: 
the second is to use an immediate one~ 
For example, -the benefits of a hospital service cannot 
be valued exactly in financial terms. '11he benefit to 
the public, or to individUi:"l components of it, may be 
judged to be either: 
(a) the ultimate value of public health as a social 
investment; or 
(b) the aggregate of the values which each patient 
(and'others inconvenienced indirectly by illness) 
l'loulcl be prepared to pay for trei."1:iJment if there were 
no State-owned hospitals. 
'fhe firryt; measure is impossible to quantify with 
precision because of the large number of varia1)les 
which may affect it in a time-continuum and. because 
of the difficulty of arriving at an appropriate time 
horizon from '"hich individual and collective benefits 
m<1y be discounted. The second measure is a viable one 
for capital decision.-makinG purposes, but it is not 
ideal becauBe of the changing nature of valuation. 
The provision of a library service involves, in one (13a) 
of its objectives, the continuous education of 
individual readers, and the problems v;hich both the 
Ii brary and education services generate in respect of 
the 0Btimation of their benefits are similar to those 
which have been presented in the case of hospitals, 
and similar to each other. The financial outlay on 
libraries is only a small proportion of the real 
outlay in many cases, and the returns on investment 
i'Thich cannot be accurately quantified are disproportionately 
large compared with those l'1hich can be so qUCl.nt ified. 
This problem is not peculiar to libraries. In the 
case of State schools there is usually no financial 
income as such, for receipts from auxiHary servi0es sucll 
as school meals are merely a contribution to subsidised 
-rL3~~oEducation and information may be regarded as the 'capital' 
or investment content of library usage, while leisure an.c1 
~njoymellt may be regarded as 'consnmption' , bu"h even this 
1S nota clear dichotomy 
4. 
cost, and there are in some cases rents payable for 
school premises by outside organizations. 
The socinl income of a schoon may be estimated 
either by aggregating and obtaining the net present 
value of a stream of benefits \,lhich education will 
provide to the school's students and others in 
society over an appropriate time-horizon or by 
aggregating the opportunity costs for each child 
or parent concerned, that "/hich each parent would 
be prepared to pay for such education if ho could 
afford it. 
As in the case of the hospital the first measure 
of value is less quantifiable than the second, 
because the present value of an edQcative process 
extended over time horizon tl may be different from 
that extended over time horizon t 2 , while the second 
measure is quantifiable but less satisfactory 
because people in lower income categories may not 
be able to pay the hospital or school fees as the 
case may be. 
Yet, the first measure of valuation of the educative 
process has its advocates. fl'he quest ion is whother 
such a measure can be applied to library usage___ For 
example, G.S.Becker (14) succeeded in deriving rates 
of return for various types of American schooling. 
Becker shOl'led that if a satisfactory social 'cost of 
capital' is applied to the incremental earnings 
Hhich the education process opened to the groups of 
graduates "'hich were studied in his researches, the 
values of each year's income in the educative process 
may be derived as a set of successive 'present values' 
and the net profit of the school system for any 
particular year is derived as the 'present value' 
of ' relevant future benefits from a particular year's. 
education less the educational costs of that year. 
---- .. - ._-'- . .--
(14) Becker, G.SJ Human Capital (National Bureau of Economic 
Research, Vlashington) 1965. 
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Becker's model shows us he'll to proceed if we wish to 
apply such a methodology to library benefit valuation. 
But it exposes the impracticability of such an 
applioa.tion. For Becker's oriterion is a comparative 
one. It derives, by empirical means, the added benefit 
of university education in comparison \,lith 'high sohool ' 
educa·~ion. But, for example, it is able to compare two 
contrasting systems which operate for students in the 
same area. In the case of public libraries, one library 
authority operat es each area', so that there WI'e no 
• alternatives for \,lhich costs and benefits may be compared. 
It is, of course, possible to assess the comparativt) effects. 
of different library authorities on undergraduates from 
different parts of the United Kingdom prior to commencing a: 
pantioular degrew course, and rank or value the performance of 
library authorities accordingly. A, similar study was made.: 
by R.D.Walker for the University of Illinois (15). But such 
a study would only value library systems from the standpoint of 
one age-level of readership and be inferior to the method 
which has been devised in this thesis. 
The second reason why Becker'S method cannot be applied to 
library servioes is that the library contribution to 
educational development as an investment is. much smaller 
than that of direct education (schooling) and therefore 
considerably less easy to identify. EdUcation constitu'~es 
a large proportion of Government aided (Rate-support Grant) 
local authority expenditure, varying bet\,leen 5c:t1- and 60%, (16) 
but library services are a comparatively small variable, 
both in respect of Government expenditure (less than 5~) 
and in respect of public usage. 
These two factors make the method0logy of Beclcer (14), Blaug(17), 
Sheehan (18') and Vaizey (19) diffioult of applica:tion to 
(15), Walker, R.D. The influence of antecedent library service 
upon academic achievement of university of Illinois: 
freshmen (University of Illinois:1963) 
(16) •. H.S.G.Increase Orders and Hhite Papers (HMSO,1970-l976) •. 
(17). Blaug M.(ed). Economics of Education (Pergamon:1970). 
(18). Sheehan, J. Economics of Education: Studies in Education 
6. (Allen & Unwin:1974) 
libraries. It is not pO~J[;;ible to compare (as with Becker's; 
school systems) the effect of competing systems on identical 
populations and the library contribution to education 
cannot be factor-isolated from other contributing 
factors to education, as can that of a school system. 
To illustrate the secondi problem, library usage is one of 
many variables associated with education, such as the 
effect of radio, television, purchased books. and other 
media', all of which affect education and personal 
deve19pment. The normal statistical method of isolating 
• these variables would be by faotor analysis,. but in. this 
case my empirical studies, using analysed data from questions 
3 and 4 of the questionnaire, which is described: in 
Tables 2.-7 and from interviews and disoussions: ,-lith 
library readers about their use of other media, shovled 
that the great majority of people who used and benefited 
from public libraries were also (i) in receipt of full-time 
or part-time education, with the small exoeption of the 
'pensioner' category listed as"(f) other" in the 
questionnaire; or (ii) had private book collections 
and took regular newspapers; or (iii) listeneill to 
educational programmes on radio or watched them on 
television for a significant proportion of their time. 
It was discovered that" .. lith the exception of television 
watching, to the extent that it is competitive with, rather 
than complementary to reading, there was a high correlation 
between the contributory factors. For example, full-time 
students tended to have higher public library ~ 
academic library usage than others. 
Thus, the process of isolating the 'library effect' for 
each sample individual becomes virtually impossible 
even at this stage of the argwnent. It also requires 
the summation of the long-term effect of library usage 
on income (employing Becker's methodology), then ~he 
expression of this long-term effect as a present value, 
for each year of library usage for each individual. 
--_._-_._--------::--------
(19). Vaizey, J. The· Economics of Education (S~udies in Education: 
Macmillan, 1973). . 
Vaizey J. & Sheehan J. Resources for Education 
(Allen & Unwin: 1968 et seq). 
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At this stage the impossibility of the process becomes 
obvious, for it involves the calcula.tion of a present 
value of aggregate individual benefits to all librar~ 
users at to but this would not necessarily be of 
identical value with the group benefit provided by (*) 
a .library to a population at to. In the case of 
schools, students at a particular type of school can be 
classified and their careers. studied long afterwards. 
Thus, the benefits of a particular group of years' 
tuition can be estimated by.' enumerating the students, 
assessing the opportunity cost of increased' incomes 
which result '. from attendance at the schooll and 
expressing these benefits as a present value at to. 
But library users cannot be so identified and studiedi 
so easily for the remainders of their lives3because: 
(i) library readers are mobile and may move several 
times from one library system to another in the 
course of their lives, so tha·t the follow-through 
effect used for the cost-benefit evaluation of 
education systems, cannot be assessedl for libraries; 
(ii) there is inter-change particularly wher~ 
the tickets of commuters. are usew in library systems 
other than those issuing the tickets; 
(iii) higher education is pursued away from the 
home environment and the residen·t in the area 
operated by one library system may disproportionately 
benefit from that operating in another area; 
(iv) library usage may not be as evenly lag-
distributed over a series of years as a course of 
full-time or part-time education; and because particularly 
(v) library users' records are not retained sufficiently 
long afterwards, so that the aggregate of a popUlation 
of library users canDot be studied for years tl to t 
. n 
tp estimate the value of their library usage in to 
as benefits provided for the rest of their lives. 
(*) including externalities and non-user benefits, which 
would have to be oonsidered if an 'ultimate', composite 
approach to the problem were adopted. 
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(ii) An approach to valuation using immediate opportunity oost 
If we abandon the searoh for a method of measuring th~ 
ultimate benefit whioh a community is likely to derive 
from all aspeots of a library servioe oonsidered as an 
investment of aggregate users and readera time, the search 
for an 'immediate' method of valuation of benefits must 
recognise that it can, at best) be an estimate. Not only 
are the aotivities (i) borrowing and read~ng, (ii) 
browsing-, (iii) information searching; (iv) newspapen 
and periodioal reading and (v) non-boolc (i.e. cultural) 
activities dJis.~tinctly different :!rom each other, but 
each piece of information, each book, each reader or 
group of readers and each time-interval in w,hich the 
piece of information is obtained]' or the book consulted!. 
in or out of the library is distinctly different also. 
Thus, if we wished to adopt a completely analytical 
approach to library usage valuation (i.e. distinguishing 
lending fronl1 reference usage ) it would be necressary- to 
regard each usage as a special case in~itself, and 
the very aggregatiom of non-identities would renden-
the process, both impossible and meaningless. 
But: if, conversely, it is recognised! that any measurement 
of library activity can, at best,. produce an estimate 
of benefit, then there is a case for seanching for 
a variable "Thioh will measure, at a good statistic:al 
oonfidence level,.. alIi. aspects of library ac:tivit;'!!." 
and to which a conversion rate can be applie~ for the 
purpose of estimating the annual income or sooial 
benefit derived from the system as a whole. IOf, 
for example, the number of issues of books per annum, 
issued by the system I s lending library is, selected! as 
the variable from which theosystem's aotivity may be 
assessedl, beca~e (i) lending satisfies the largest 
number of objectives of the library system; (ii) the 
lend~ng function is~ disproportionately large comparedl 
with other funotions and (iiQ the lending function 
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15s significantly correlated to the activities of all other' 
functions, then the process of unnecessary analysis cpn be 
reduced even further. Library systems can be judged by 
a simple estimation from library issues as activity 
indicators, using a 'conversion rate' for each type of 
library involved, so that all other functions are taken 
into ,account in: assessing total benefit (or social income). 
Before \'>'e move to attempt the compilation of such a 
conversion (or translation) system, it must again be 
otreooed; that, for the reasons which have boen given 
(i) the fact that lending is a disproportionately large 
activity in relative size 'Vlith other activities; (ii) 
the correlation between lending and all other activities; 
and (iii) the total (non-ar~lytical) nature of library 
objectives, it is neither (i) compatible with the objectives; 
of Public Libraries as stated by the Public Library Act or (20) (ii) 
in other statements of objectives (21) that one should anetlyse 
each functional activit~rso that, for example, the reference 
function may be increasedJ if ita. benefit/cost ratio is found 
to be greater than that of the lending function. Any attempt 
to value the benefit of the library system must examine an 
activity 'Vlhioh is typical of the library system as a ,,>,ho1e 
and use a conversion factor whioh incorporates the benefits 
receivable from functions other than the representative 
function. 
It is the failuro to roa1iso that ouch a conversion oun be 
statistically valid whioh has deterred cost-benefit studios 
in libraries. In this context it is useful to examine argUments 
put forward by Alan Pritchard, in a paper presented: at the 
City University in December 1973 (22). 
Pritchard attempts to apply management ratios, such 
. 
as those used to measure the achievement of objectives 
in industry and commerce in terms of sales, market 
share and profit, to libraries, and shows that some 
ratios have no direct analogy in~library management. 
For example, he puts for\.;ard the argument that some 
ratios are not applicable, and questions the worthwhileness 
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of 'an attempt to value the 'social profit' of a library'. 
Yet, he conoedes that 'it might be possible to allot 
some form of arbitrary value to a loan of a book or 
to a reference Question asked and use these as indioators 
over a period of yearS} (not forget·t ing inflat ion)' (23) • 
There is no oonflict'., between his opinions and the 
methodology whioh I shall be proposing later. He 
reoognises the global (or total) nature of the general 
objeotives of libraries, suoh as 
'to implement the provisions of the Publio Libraries. 
and Museums Aot; to inorease stock effectivenoss 
by improving the' speed of the supply /of any book; and 
to ensure that all materials are for'VTarded to departments 
as Quiokly as possible' (24)~ 
Yet the very objeotives which he states must militate 
against a desire to be over-analytical, to analyse th~ 
service into such funotions as lending and information 
provision, to extend the most 'sooially profitable' at 
the expense of others. His reservations about the 
estimation of sooial profit (except by using 'arbitrary' 
conversion factors for loans of booles and referenoe 
library usage) spring from an attempt to be non-global 
non-holistic, and funotionally analytioal in assuming, 
for example, that the proportion of referenoe library 
usage to lending library usage differs more signifioantly 
(as an inter-olass oomparison) between one library 
and another than do the activities of the libraries 
themselves differ from each other as a whole (as an 
intra-olass comparison). 
It is true that any individual valuation of the loan 
of a book may be 'arbitrary', but it is argued in this 
thesis that the extent of 'arbitrariness' may be 
empirically determined. Every value is to some 
extent arbitrary. Changes in commodity and share 
20. The Public Libraries and Museums Act (1964) (Hl.1S0) •. 
21. Committee) under H.T • Bourdil Ion C .fil.G. Standards of 
Public Library Service in li!ngland. and \1ales (mmo 1962). 
Staten;ent of Public Library Aims and Objeotives (Library 
Assooiation Record, 73 (12) Deoember 1971). 
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prices pose limitations to their uses for management, 
both in terr.1S of 'monetary' and 'real' pounds, yet 
they are repeatedly used by management for decision, 
valuation and cost-benefi"t; purposes. There is an 
arbitrariness about some methods used by accountants 
to calculate the income of firms., 
But if it is the case thai; the statistics of loans of 
books relate!? to such a relatively large library function 
\ 
that it can be used as a safe estima"t;or of activity and 
benefit irrespective of I1hether it is correla"ted with 
other functions, and if it can also be sho.m that 
there is such a correla"~ion, then we need not be 
too concerned about Pritchard's later reservations 
about measuring 'sales ratios' in the context not 
only of bookloans, but of 'issues, enquiries, people 
visited at home' (25) any more than manufaoturers may 
bo ooncorlJod abouL the ''lIIindfall' effeot of by-produc"lis 
in making very small aocretions olio an alr-eady exist.ent 
large sales revenue from its major product, and if 
the by-products production can be estimated from the 
production of the main product, and there are methods 
of estimating the value of the by-product, then the 
units of the main product may be used not only to 
estimate the sales revenue and profit from the main 
product, but an 'ahsorportion' value which includes 
all b,r.-product activity may be added to the conversion 
rate, in order to estimate the aggregate sales revenue 
and profit from both the main product and by-products. 
Thus, \vhile Pritchard abandons library equivalents of 
accounting profit ratios to explore marketing management 
ratio equivalents in library management, using market 
share, such as number of registered readers using service 
total catchment population 
22. Pritchard, A. The Library as an IndUstrial Firm: An 
Approach to Library Management (T.e.U. unpublished 12/1973) 
23. op cit p •. 7. 24. op cit p.6. 25 op cit. pp7-8 
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this thesis moves to e::plore the area which Pritchard 
left unexplored. The 'main product' aspect of library 
loans was partly explore(l in the earlior thesis on 
revenue aspects of library services (12) but in that 
thesis I proposed, a specific rather than a general 
usage of library loan statistics. 
It is recognised that it is impossible to 'generalise' 
library performance absolutely, because there is no 
correl8.tion betvreen, some of the non-book activities 
of libraries and their lending function, and because 
these activities vary from each other, and from one 
library system to another. Luckham (2b) details these 
activities as lectures, film shows, gramophone 
recitals, sponsored societies, play and poetry 
read~.ng, art and general exhibitions, group visits, 
concerts, drama, adult classes, discuos:ion a.nd ronding 
groups, arts festivals, clubs and councils, film 
making and the letting of rooms. 
But many of these activities which he lists can be 
paying activities (or participant financing a.ctivities) 
in their ovm right, and so need not be included in 
our model. 
The argument that \'le can obtain readers' estimates of 
expected values from reading a book, add the 
proportionate expected values of all other related 
services and multiply by the number of issues by 
a lending library in order to obtain the total 
annual benefit derived from a particular library 
requires to be supported against the charge of 
'arbitrariness', and we must do so by questioning 
''lhether such a method of proceeding is more arbitrary 
than that which is usual for accounting income. 
In ~ccounting valuation models, the point of sales 
of goods and the receipt of accounting income 
becomooa 'cut offl point for measuring whether an 
investment is wortlmhile. rl'hc question whether, in 
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ultimate terms\ each sa)f~ has the value~ indicated by 
/ 
the transaction, is rarely considered,)and i~:oFt_n 'N~gZ)raea 
as irrelevant· to, such income models. (ieae:nlly $p~oldngl ithEt ~)ttent 'r.o 
vThich sales may be detrimental to a purchaser is one for 
his o\"m personal jUdgement. Col'nmercially retailed 
products have consistent market values at any given 
time irrespective of their individual effects onfpaTticu.la:r ')lu'f'C,11dse'f$ 
(J1\ pract1ce,.tl'lQse ,th~,?retical assu\l\,ptions are 'Us'uallu h\Od1fie:a)., 
Some may have ex-post negative effects. The effects of 
the sale of faulty automobiles, or the provision of 
excess meals or overdosing by valuable drugs on 
particular individuals must, for example, be considere~ 
qui te apart from the cor:ll!lercial values of such products. 
In this particular respect all commercial values are 
arbitrary, and result from market forces which themselves 
result from subjective opinions about value. Yet 
commercial capital investment models invariably use 
income statistics which are themselves derived from 
expected commercial prices which are derived from 
subjective opinions about value. If the use of 
questionnaire-based surveys can produce 'expected 
values' of the modal library loan, vlhich are more 
stable than comrnerci al commodity prices and tested 
by methods which are statistically powerful, there is 
every reason to think that library capital investment 
models which use such values of expected income 
are even more valid than those used: by accountants._ 
(iii). Approaches to the valuation of immediate benefits 
Thus, we shall be confined: in this thosis to an 
attempt to value the 'social income' of a public 
library or system of public libraries in terms of 
its 'book' activities, and shall exclude the smaller 
(2_~). Luckham, B. The Library in Sooiety (Library Association 1971). 
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non-homogeneous activities described as 'non-book' 
by ~uckham (26). Having achieved functional 
homogeneity , by confining this study to functions 
undertaken by all (or nearly a11) United Kingdom 
library systems, we can then adopt two possible 
approaches: 
(i) we can select a statistically representa.~ive and 
large sample, consisting of library members (i.e. those 
with readers' tickets) and ask each in turn for annual 
estimates of the value of the public library service. . 
The aggregate value of the estimates in the sample can 
then be multiplied by a factor representing the 
relative magnitude of the population size to the sample 
size; or 
(ii). we can choose a major activity, such as the issue 
of books, and assess vlhether it. is a valid statistical 
indicator of the performance of the library system as 
a whole, then multiply it by a factor which includes 
not only readers' estimate of tho expected value of 
a bookloan, but an estimate of the proportionate value 
of all other related library services. 
The relative merits of these two approaches can be 
assessed using the same criteria as that for a 
commercial system. An ideal ultimate valuation of 
benefits would require consideration of the activity 
of the library system. Although we have rejected this 
course as impracticable it would have involve4 
theoretically the multiplication of each library 
activity by a 'present value' representing the 
aggregate of all future benefits derivable singly 
and jointly from Qach activity. rl'he use of 
alternative (i) moves to another extreme for it 
adopts a position which does not take account of 
library activity at all. It relies on subjective 
estimates of the opportunity of having a library, 
irrespective of whether the member-estimator use', 
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it at all. Although the method has been partly adoptedi 
in the questionnaire for the purpose of obtaining 
readers' estimates of the annual value of (a) 
the reference library service e.nd (b) the inter-library 
loan servioe , it was e.bandoned at an early stage,) as a 
good means of estimating the total value of annual 
benefits of a library system to its readers, for it 
was discovered, for example, that wealthy readers 
were apt to impute larger annual values to the 
benefit they derived from the service, though their 
usage may be much more casual than that of non-wealthy 
regular readers. 
\'le are thus made "j;o consider the second alternative. 
Its validity rests on the question whe"!;her the most 
popular measure of library activity, tho lending 
library issue statistic is a valid measure of the 
total activity of the library system, such that 
it can be used as an estimator of the benefit 
derived from that syst em as a \-Thole.. This can 
only be the case if (i) the lending function 
satisfies most of the corporate objectives of the 
. library system; (ii) the lendine function is SO 
relatively large compared with all other functions 
that it occupies a position analogous to tha.t of 
a dominant (or main) product in a commercial 
undertaking; and if (iii) the lending function is 
so highly correlated to all other functions that an 
aggregate factor may be used for the conversion of annual 
issue statistics to total annual benefits. In 
the next section of the chapter I shall examine 
these arguments in turn. 
1 .. 3. The case for using library loan statistics to estimate benefits 
(i). '11he corporate and 'total' na.ture of library objectives 
From the previous seotions of this chapter we may deduc~ 
that it is relatively easy to obtain empirical estimates 
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of the modal value of the loan of a book, multi~ly the 
grand mean of suoh estimates by a public libra~J'~ 
annual issue statistics and estimate the total benefit 
which the system derived from lending books during 
the particular year. A pilot study undertaken in 
connection ",lith the earlier thesis (12)' did so. 
Supsequent ,research has improved the methodolo~J for 
the valuation of lending libr~ry benefit by obtaining: 
(i) current estimates of the ar:lounts 'Nhich vlOuld be 
charged by commercial libraries, taking inflation 
into account; 
(ii) methods of ca.lculat ing royal tie s payable to 
authors on behalf of library usage', (public lending right); 
(iii) prices vThich readers are prepared to pay for 
tthrow-aw'ay' literature, such as ne'i'lSpapers and 
periodicals l'lhich are read once and -then 
disposed of; 
(iv) costs of second-hand books less their disposal 
values; and 
(v) the percentage of the value of a book ,-[hich 
a sample of readers consi~ers to be its 
'information' benefit 
An improved questionnaire has sought to assess '-lhether 
loan-values are sensitive to (i) the nature of the 
book (i.e. fiction or non-fiction); (ii) the nature of 
the loan (i.e. adult or child); (iii) the subject 
matter of the books (indicated partly, though 
arbitrarily) by its DeHey-decima.1 classification); r 
(i~r the cost of the book; or even to (v) the nature 
of the reader (regular or casual) and to valida-be the 
informa"l;i'on even further by three methods of estimation 
(i) asking the reader for an apprOXimate indication 
of the value of a bookloan; (ii.) asking a reader for an 
approximate estimate of an~ual library benefit and of 
the annual number of books read, e.nd then dividing the 
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one estimate by the otlulr; and (iii) asking the same 
reader for an estimate of the value of the loan of a 
book as a percentage of its commercial value, and 
then asking (else\vhere on the quest ionnaire) for the 
normal commercial value: of books borro,{led from 
the public library, so that the average 'loan-value' 
of a book borrO\ved may be derived by this method 
also. 
HO'ITever, the questiom ''lith which this thesis must be 
concerned is v[hether we may proceed further, and 
having already decided that the benefits of the 
lending function can be obtained succ~ssfully by 
the multiplication of empirically derivEldvalues, 
then increase the conversion factor to include 
all'other associated benefits. 
lJ.'he primary justifica"l; ion for doing so is that all publio 
library functions are inseparable, and that therefore 
all are necessary in the achievement of the 
oorporate objectives with which libraries are 
charged, and that library aotivity should be 
therefore measured as a 'total' activity rather 
than as a composite of dissimilar ~ctivities. 
Different statements of library objectives have 
been associated vlith the Public Libraries and 
Museums Act ( 20), the Bourdillon committee report 
(21) and the Library Association (21). That of 
the Bourdillon committee is probably the most 
comprehensive. It states that the system should be 
(i) developed as a national asset; (ii) provide 
an adequate service for all readers despite population 
differences; (iii) provide a '{lide range of books and 
related material for use at home and in the library 
itself; (iv) provide access to books not in the compass 
of the library's own stock; (v) effect a balanced, 
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distl'ibution of titles 'llcluding child.ren's books; 
(vi) run an adequate infol'I:Jation ~;ervice; (vii) 
liaise v;Hh colleges (and nO'l'1 polytechnics) to 
avoid the duplication of scientific and technical 
material and (viii) achieve miscellaneous objectives 
such as the provision of a cultural base and of 
space in \"hich to study. It is in the nature of 
things that the achievement of these objectives 
must be bala.nced,- and we may therefore expect them 
to be highly correlated, so that while no librarian 
'"ould wi sh t a maximise loans of books as such, for it 
is not regarded by the library profession as a 
desirable objective in itself, we may conclude that ~f . 
there is no consciou~ttempj; to maximise loans and 
if the system is bal;:mced, the loan statii3tic 
should provide us with a reliable measure of the 
.$ystem as a whole. 
In this respect the conrparison of public library 
systems is both different and easier than that of 
academic'librarie$., Public libraries are charged 
to pursue policies consistent with the above objectives 
and to provide for statistically homogeneous 
popUlations in different geographical areas. 
Academic libraries are charged with policies 
related to the objectives of differing universities. 
Baumol and HarcuG (27) have sho,m that there are 
dissimilar costs and cost trends in small 
specialist academic libraries, compared with 
large undergraduate public university libraries, 
and it is evid.ent that these differences must be 
associated with the differences between the corporate 
objectives of such institutions. 
(27) Op cit (4), pp.78-79 
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University libraries arc different from publio libraries 
beoause the user needs are less homogeneous. Raffel 
and Sh:iishko (28) listed' three: distinot 'objectives and 
programs for the Massaohuset~\ Institute of Technology 
libraries (i) to provide a general and research collect-ion; 
(ii) to provide required reading and facilities for 
studying; and (iii) researoh and development. The 
extent to whioh academio librarxes satisfy these 
objectives, and the proportions o-f their budgets which 
are expended satisfying these neea.s depend to some 
extent on whether the") university or academio institution 
does undergraduate or postgraduate work, and the extent 
to whioh students; are.; resident or non-resident!. These; 
variables are evident in the Raffel and Shishko 
study itself, wheI'e reader;...spaoe budgets are 
determine~ by (i) dormitory reading and (ii) other 
reading space provision~ 
Further, beoause each academic libra~roan satisfy its 
o1VIl,objeotive:s some inter-objective analysis is 
possible. Public libraries are quite different. They 
are charged 'l'lith satisfying the objectives of the 
,Publio Libraries and Museums Act, the Bourdilloi!. - (20) 
oommittee report and the Library Assooiation'.s own (21) 
statement of publio library objeotives. These are! 
oorporate and integrated and do not differ from one; 
library authority to anotheI1. 
Thus, unlike ,the oase of university libraries, we have 
to oonsider the extent to which eaoh library funotion 
satisfies the oorporate objectives of public librariea 
as a whole, and it is in this respeot that the lending 
aotivity provides the best oriterion of total library 
aotivity~ So we refer again to the Bourdill<"l\\-
oommittee' s' statement of objecti,ves given above. 
Let us elaborate by oonsidering eaoh in turn. 
(28) Op cit (5) above. pp 4 and 9. 
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Objeotive (i) requires -the development of the library 
system as a national asset. At least 90% of this 
asset, when measure~ in terms of bookstocks, oonsists 
of lending library books, (2~) (30). Further, the 
staffing provision of lending departments is over 
90% of that of total library staffing provision in. 
many oases.(3l). My own studies of stook replaoement 
rates, using the statistios of a large sample of libraries 
(32) indioated that the rate of replaoement of lending 
library bookstooks is greater than that for referenoe' 
stooks, with the exoeption of some open shelf referenoe 
material. With respeot to Qbjeotive (ii), that of 
providing a servioe to all readers; despite population. 
differenoes, it must be stated that lending libraries 
oan satisfy the oriterion of provision for sparsely 
popula'~ed distriota, by means of mobile 1i braries, 
whereas referenoe libraries db so to a lesser extent. 
Further, my own observation studies at~ four oentral 
reference libraries and a~ twelve smaller libraries> 
which had';'referenoe departments.; indioated that there 
is groater representativeness of the whole population, 
in lending library users rather than,in.referenoe 
library users. This does not', oontradict the fact" 
that all age groups and ~ost ocuupation categories 
may use both" but the proportion of students and 
professional people using reference libraries is 
significantly greater than that of those using 
lending libraries •. (29a). 
Objective (iii) is better measured by lending library 
activity data than by reference library data because 
the provision of books for lending libraries is 
significantly greater than that for reference 
libraries in the public library system. We shall 
show that the reverse is. true in the case of aca~mic 
libraries. 
(29a ). See also, inter alia, Tables 3 to 7, and 9. 
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Objective (i:V) is the sV;cific inter-library objective. 
It carmot be measured by the lending library issue 
statistic alone, and i"t is a non-integrated, specific,_ 
easily measurable function, unlike the other objectives 
which are considered in this section of the chapter. 
Yet, I shall ShO"1 later that the inter-library function (30a.) 
is correlated to the lending function, and that the 
activity of the inter-library loan function can be easily 
estimated from the statistics of the lending library issue 
function. Similarly objective (v) relates more speoifically 
to lending than to any other function and although (vi) 
is a reference rather than a lending o,bjeotive, it relates 
to the provision of information measurable outside the 
statistics of normal usage of a reference service. 
As in the case of objeotive (i), objective (vii) is 
~~tisfied to a larger extent by the lending rather than 
the reference function and only objective (viii) oomes 
entirely outside the scope of measurability by means of data 
of the lending function. 
He can thus conclude, before considering the other two 
reasons for lending library statistios as an estimator 
of total library activity, that (i) library authorities 
i'1hich provide, services for iho general publio have user 
needs v1hioh are much more homogeneous than academio 
libraries, and their objectives require that their 
activity should be measured: as a whole, rather than being 
subject to functional analysis; (ii) academio libraries 
differ from each other in the extent to which each objective 
must be satisfied, and an analytical non-corporate 
approach to objectives is thus necessary in the case of 
university libraries, while in the case of the publio 
library systems, there should be a balanoed relationship 
between all objectives, and each should not be more important 
for one system than for another,", and (iii) the lending 
library funct~on statistics provide a measure of the 
extent to whioh"most of these objectives are satisfied, •. 
(29). Library Association Reference, Special and 
Information Section: Reference Library Stocks (L.A.1960) 
(30a). But not in exceptional circumstances (e.g. Buckinghamshire) 
where book purchase restriction activated inter-library loans. 
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(ii). The relat ive size t)f the lending function 
The argument of relative size has been discussed in the 
previous section. It is that, as the lending library 
flillctiorr is proportionately tho largest of all library 
activities) it is the best index of total library 
activity. Again, it must be stresse~ that library 
functions are not being regarded as competitive, but 
as complementary to each other. The questionlis, 
in the context of complementarity, which function 
forms the largest ingredient in the total mass o£' 
act i vi ties. 
It has already been state.dl that over 90% of books 
in l,ibTary bookstocks arm in lending departments, 
and that in many cases 90% of staffs are employed 
in lending departments, particularly in large and 
central libraries. The situation in; respect of 
~ 
stock and staffing provisionlhas been consistent 
over:the past 17 years (29),(30),(3 1). 
But the lending function is not only the largest 
in respect of stock and staffing provision. It 
is also the largest from the standpoint of 
usage. Other, earlier empirical studies showed 
that, while 83'% of people who visited libraries 
did so to bOrr01'l books for themselves and 28.5% 
did so to borrow books for others, only 17~ 
visited libraries to consult reference material 
and only 197~ .did so to consult' staffl' and even 
less to consult other sources, (33). Later 
studies have produced percentages which are 
consistent with these, and do not produce 
result s "lhich are significant ly different 
at the 1% critical level of significance (34). 
(30). Society of County Treasurers and Chartered Institute 
of Public Finance and Accountancy: Public Library Statistics 
(years 1965 - 1977). The ratios between referenco and 
lending library provisions for aJl.l years for all public 
library authorities is consistent "lith this statement 
and with the earlier information given by the Library 
Association 
(31). Library Association Reference Special and Information 
Section: Reference Library Staffs (Library Association,l962). 
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The matter .. laS pursued further bYi using questionnaire 
methods, interviews and observations at a statistically 
large sample of libraries administered by different 
authorities •. Ans .. lers to questionnaires showed that 
\'i'hereas most people are pre,pared to pay only £1 per 
annum (or less) for the benefit of having access to 
a reference library" the popular valuationl of a 
bookloan from a lending library was near 35p, and 
the average annual value-. popularly estimated to 
accrue from the service ofa lending library., ranged, 
between £7. 50p and £12 per annum. Thus, the 
popular valuation of tha benefits receivedi. ftlrom the 
services of the two functions bore some resemblance 
to a 90%/10% 1ending/referenoe usage-benefit ratio. 
A further argument in favour of the relative size of 
the lending function is that,when respondents to 
to questionnaires were subsequently interviewew 
about the average time (usually less than an hour) 
spent at each visit to the library, mast stated that 
over 75~ of time was actually spent in the lending 
departments of the library visited. 
A sixth argument relates to benefit-effeot measuredi 
in terms of usage. When it is considered that eaoh 
reference library is used for a modal period of less 
than half-an hour (35) while each lending library 
issue (loan) spans a proportion of the reader's 
spare time bet\'1een two days and a month (or even 
longer), and that whereas only a small section of a 
reference book is usually read when it is consulted! 
(32) •. Library stat istics provided by the London Boroughs 
of Havering, Croydon, Camden and Waltham Forest" the 
boroughs of Bristol, Cardiff and Luton (prior to 
reorganisation), the county councils of Oxfordshire, 
Lincolnshire· (Lindsey and HollLand), Flintshire,. 
and general studies from Public Library statistics. 
testing acquisitions against stock numbers' for 
lending and reference libraries respectively. 
(33). Luckham, B. The Library in Society (The Library 
Association 1972) pp~ 62-63, Table 40 
(34). Illy own study counts of frequencies and proportion;::; 
of readers in lending reference and other departments of 
12 Hertfordshire anill London libraries are consistent 
with these values. . 
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while a larger proportion of lending library books are 
borrowed, not simply to be consulted, but to be) readJ 
complet ely, the proport ion of; reference library usage.! 
to lending library usage diminishes considerably. 
There is considerable evidence for the • proportion' 
argument froffilprimary data which were collected for 
the current thesis. Except in a few central libraries 
(35) which I examine~ in considerable detail, the 
numbers of people inl lending librar:iies, at any given). 
time were usually! more than: those reading ;ii:n: the· 
adjo;ining reference libraries" and even when the 
central reference libraries were full of people 
(as, my observations, of the Cardiff[ (Hayes) Central 
Reference'Library snd the St. Pancras (Camden) 
Central Reference Library showed), sample 
statistics indicated that over 30% of users,were 
not using or reading reference library material. 
Thus the argument of relative size is supported by 
(i) usage of books and sizes and replacement 
ratios of bookstocks; (ii) employment of staff; 
(iii) documented and empirical studies of usage; 
'(iv) readers' evaluations of the relative annual 
benefits derived from lending and reference 
functions; (v) readers' assessments of relative 
usage of both functions; (vi) relative lengths of 
reading time, including the usage of lOaned books 
aVlay from the library and the fact that (vii) reference 
libraries are sometimes ~sedi to provide study 
space rather than information. 
(35) Of a large number of recorded observations made at 
the li brariee ,of Old Cross:- Her·tford, Ponders End.-
Enfield, five other branch libraries, Enfield Central, 
St. Pancras, Camden and the Hayes (Cardiff) and other 
central libraries between 1971 and 1977 most freQuency 
counts ''lere consistent with the 75%/25% lending/reference 
freq,uency ratio except \4here students, were) simply using 
central reference library space (see above). 
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It is stressed that these arguments are not intended to 
diminish the importanoe of the referenoe funotion. 
The question ~s whether the lending funotionJoooupies 
a suffioiently large proportion of resouroes, time 
and oost, has a snffioiently high relative usage 
frequenoy and is oonsidered by a sample 'publiol 
to provide suoh a high proportion of the total 
benefit whioh it derives from the library system, 
that an index of lending library aotivity may be 
substituted for an index of the total systelJl. 
Two analogies may be offered at this stage~ to 
pursue the Pritohard models of the library as 
an industrial firm (13)., The first is that of a 
large oommeroia1 firm whioh markets (i) a major 
produot L whioh may be oonsumed anywhere and (ii) 
a highly speoia1ised by-produot R whioh is produoed 
in small quantities and must be oonsumed on the 
firm's premises. Produot R (analogous to the 
referenoe funotion) may be as essential for the 
oompany's existenoe as produot L (analogous to 
the lending funotion). The question is not whether 
they are equally important as produots, but whether 
the performanoe of produot Loan be taken as a 
valid statistioa1 indioa'hor of the performanoe of 
both Land R. In oommeroia1 profit assessments, 
even though the firm had not been oharged with 
balance between the two functions of produoing L 
and R, there would be no doubt that i,f L used 90'/'0 
of resources and produced over 9010 of benefit a 
management oonsu1tant would regard L as a sufficient 
statistioal indioator of the total system unless 
the production of R was suffioient1y poor to 
reduoe the goodwill of the oommeroia1 firm. 
26) 
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'1'he second analogy derivns from the public sector. 
A hospital such as Moorflelds Eye Hospital provides 
selective treatment to a comparatively small number of 
inpati~nts, but more general treatment to an 
overwhelmingly lEt rge number of outpatients. Again, 
both services are essential, and the maintenance of 
balance between them is necessary, .but if benefits 
are evaluated quantitatively the large outpatient 
department (analogous' to the lending library) is 
a much better indicator of total benefits than the 
small inpatient department. 
This analogy is not inapposite. The Library 
Association's early studies showed that in 77tj;, of 
library systems between 5% and 20% of the bookflmd 
was devoted to reference libraries (29) but the 
mode was 10%, and that only 10% of employees' 
salaries was specifically devoted to reference 
departments (31). My own studies (30) indicated 
that, since the passing of the Local Government Act 
of 1972, with the emergence of larger library 
systems and the greater centralization of large 
reference libraries, the proportion of inputs ,and 
outputs of reference libraries is even less. 
~hey indicate that less than 10% of book-costs, 
less than 5% of book-aoquisitions and less than 
2·% of book-usage is attributable to reference 
libraries. 
(iii) '1'he oorrelation between lending and other functions 
The use of the statistics of lending libraries as a 
measure of total library activity would be justifiable 
even if lending library statistics did not correlate 
significantly with other activities because of the 
relative size of the lellding function, and because of 
the \·my in whioh the lending function satisfies a 
larger number of library objectives than any other 
function. But if there is such balance bet'vleen 1ending 
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and all other fWlCtions that correlation be-tvl'een the 
lending function activHy and all, other library 
activities is highly significant , then the first 
part of the composite hypothesis, that lending 
library issues are a valid statis-tical estimator 
of -total library activity, for the purpose of 
estimating total library benefits and of :inter-library 
comparison is proved on all three counts. 
The correlation sedion of this chapter is subdivided 
to give details of the correlation between library 
issue statistics (loans) and other functional 
activities, using three sources of proof: 
(a) detailed li brar;)r and branch-library da-ta 
collected from a valid sample of libraries; 
(b) the correlation between questionnaire responses 
relating to the frequencies of individual borrowings 
from libraries and the extent of other library 
activities, thus shovling that a correlation exists 
on a microcosmic level, using individuals as 
the source of variable values; and 
(c) primary data collected from observations 
of contemporaneously collected frequencies of 
(j) lending library u~ers, (ii) reference library 
users and (iii) lending library issues, botvleen 
1975 a:Ld 1977 in a sample of Hertfordshire and 
London libraries. 
In all three cases the correlation between lending 
library issue frequencies and (i) browsing in lending 
libraries; (ii) interlibrary loans; (iii) reference 
library usage and other user activities \"as 
significant at the 5% level of significance. Let us 
examine each of the three sources of proof in turn. (a). Data from Library Statistics 
Some data was available for all the libraries in the 
system run by the London borough of Havering, for the 
years 1970/71, 1971/72 and 1972/3. These included 
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for the central library ;1.t Homford and (1.11 other libraries 
administered by the London borou~h of Havering, statistics 
of (i) issues; (ii) books on loan on a particular date and 
(iii) requests for each book not possessed by the library 
system. As there were 10 libraries in the system and 
data were available for 3 years, and the effect of library 
size differences could be eliminated by expressing each 
of the above statistics in terms of (i)issues; (ii) 
books on loan and (iii) requests per member, there was 
a sample size sufficiently useful for an exploratory 
study. Thus there "Vms a mean number of 2.35 books on 
loan per member at a given date (standard deviation 
0.65, and coefficient of variation 0.28); a mean number 
of 37 books issued per annum to a member (stand2,rd 
deviation 5.72 and coefficient of variation: 0.14) and 
mean number of requests per member of 0.48 per annum, 
(standn,rd d.eviation 0.10 and coefficient of variation 
0.21) ... (36) 
The issue statistic is high, but it should be pointed 
out that the mean 'issues per member' statistic is 
the unweighted, mean of the 10 libraries in the system 
If the means are weighted by membership frequencies for 
each library- in the system, the composite mean is less 
because of the effect of the relatively poor issue 
statistics of the central library. (36) 
From the data "Vlhich was available it vms possible to 
compute the correlation coefficients between 
(i) issues per member and books on loan to a member 
at a given time (to assess the consistency of the iSGue 
statistic); (ii) issues per member per annum and 
requests per member per allnum; and (iii) books on 
loan to a member (as a mean) and requests per member 
per annum. The correlation coefficient under (i) 
was expectedly high (0.75) and therefore sienficant 
at the 1% level of significance where n :: 30. 
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But the correlation ooefficients calcula:ted under (ii) 
and (iii) ''lere interest'ing. In the first place, if 
a simple rank correlati'll1 coefficient is calculated for 
all observation rankings in respect of (ii) issues per member 
and requests per mem~er or (iii) books on loan (on average) 
to a member at a given time,and annual requests per member 
the rank correlation coefficients are respectively 0.81 
and 0.78, and both of these correlation coefficients are 
significant. (360,) • 
If, hevlever, the Pearson correlation coefficient is computed 
for all observations, it is surprisingly low, not because 
an interlibrary correlation between request statistics and 
issues does not exist, but because of the peculiar position 
of the central libro,ry in dealing \'lith a disproportionate 
number of inter-library requests_ This is understandable 
because branch library members fir~;t go to a central library 
to search for a book which is unavailable at a branch library, 
and if unable to find it make request at the central rather 
than at their own nearest library. Consequently, if the 
central library statistics are included: (for the three 
years) the correlation coefficients are 10"\'1 (0.41 and 
0.37 respectively), but significant because n = 30. If 
the central library statistics are excluded, the 
correlation coefficients are 0.64: and 0.62 respectively. 
To avoid any assumption that these correlation coefficients 
resulted from in'ter-year variation, the inter-library 
variation was tested against inter-year v<.1.riation, uning the 
F-ratio test in analysis of variance, and even vlith the 
small (10 x 3) sample of observations for each of the 
three variables, all three F-ratios were significant at 
the 5J~ level of significance. Inter-yeo,r stability, for 
example, indico,ted small ranges of (i) between 2.27 and 
2.42 for books borroHed per member at anyone time; (ii) 
(36). Although these figures are unadjusted for population 
sizes (i.e. membership statistics), for the purpose was to 
correlate the statistics of the libraries with each other, thus 
37- per annum is the simple mean of issues per member for all 
observations, there was adjustment for year lengths, because 
one year contained tHO Easters and correspondingly less open days 
'l'hus, the above calculations are not derived from the untreated 
statistics provided by the London Borough of Havering. 
(36a). Even using untreated statiRtics and single years (i.e. 
n=<10), the rank correlation coefficients are high,~ 0.9 ('rable 8a). 
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between 0.4066 and 0.5641 for requests per member 
per annum; and (iii) bel;'ween 33-.02 and 41.83 for 
books borrowed per membor per annum, using three; 
sets of 10 observations, that is a set for each 
year. Further, for" <iach of the three years, (though 
n~ 10 in each case) all three correlation coefficients , 
were significant. That behleen (i) issues per member 
and books on loan at a given time varied betvfeen 0.91 
and 0.95; (ii) that between issues: statistics and 
requests per member varied between 0.81 and 0.85 and 
(iii) that between request statistics and books on 
loan varied between 0.18 and 0.82, for each of the 
three years. 
'l'here was greater variation in some years than others. 
For example, the regression line expressing 1911/12 
request statistics as a regressand of 1910/11 
request statistics expressed the equation Y ~ 0.65 , 
+ 1.229K(Y and X being respectively 1911/12 and 
1910/11 requests per member). Against this equation 
the branch libraries of Elm Park, Gidea Park and 
Harold Hill appear to have received disproportiona.tely 
greater numbers of requests in 1911/12. But this 
difference could be attributed to stochastic factors. 
The correlation coefficients were suffiCiently large 
to be evidence that, with the exception of the central 
library, there is, significant correlation between 
the issues of libraries per member and their 
request (i.e. inter-library loan) statistics per 
member. . The correlation is important, for if we wish 
to compare library systems we need not worry unduly 
about central library variation. For every 40 issues 
in any system vIe may impute a value of 0.40 for a 
request, or 1'% of all' issues. If empirical studies 
show the value of the inter-library request service 
to be £1 to the typical member, this may be divided 
by the annual loans of all books (e.g. 40 per member 
in this case),and the value of 2~~ added to the loan 
conversion statistic: to include the inter-library 
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benefit oonversion faotor in the total oonversion faotor 
for the purpose of estimating the total benefit of a 
system from its lending library issue statistios. 
The oentral library differenoes oan be disregarded for 
the purpose of oonversion beoause all members that, make 
inter-library requests at central libraries are not , 
central library members. Thus, the inter-library loan 
benefit is not simply oorrelated to the issue statistio: 
it is also proportionate to it. 
The matter did not rest with the simple study of the 
Havering issue and request ,statistics, but was follo'Vledl 
with similar studies using the data from both oounty 
boroughs and counties. In the oases of Bristol and 
Cardiff, for example, the statistics of issues per 
member were tested for the period from 1969/70 and 
1972/73 and, though request statistics were not available 
for all years, the inter-year correlation was oomparable 
with that of Havering. Individual branoh statistios 
were available from the oounty library authorities 
of Flint (now Clwyd), Linoolnshire (Lindsey and Holland) 
and East Sussex. In the oase of Flintshire~ the 
oorrela'~ion inoluded 23 libraries, ranging from the 
Central library to 4 mobile libraries and 2 oontainer 
libraries. The statistics were partly distorted by 
the very high .rate of books on issue at one time per 
member from one mobile library (11.9), but there i'las: 
an inter-library variation of betvleen 0.79' .and 3.30 
books on issue per member, after exoepting the mobile 
library, the books borrowed per member varied between 
40 and 52 ih1 frequenoy and request statistios "fere 
more exaotly oorrelated to issue statistics (0.69) 
beoause of larger number of libraries. Further, 
for most years (e.g. requests 27,264 in 1972/3 
oompared with issues 2,863,460 in 1972/73) the ratio 
of l~ requests/ issues, coinoide~ with that oaloulatedl 
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for the London borough of Havering, despite the 
dissimilarity bet\,leen library authorities. 
Tests were conducted with the statistics of other 
COW1ty library systems. For example, for the years 
1969/70 to 1912/13 the _statistics of,the Lincolnshire 
(Lindsey and Holland) library authority indicated that 
rates of issues per member varied between 30 and 52. 
Part-time libraries, generated, a meCj1n issue rate of 
36 per member, staff-centred service points a mean issue 
rate of 41 issues per member and mobile librarias, 44 
issues per member. In this case the information 
about request s'~atistics for some smaller branches \'las 
incomplete, but most was available from district 
librarians' reports. In some Cases the ratio of 
request statistics to loan statistics was lowe~than 
that for Havering and the pre-reorganisation coUnty 
of Flintshire (i.e. 0.610 in the case of some libraries) 
but this was because of the effect of high issues from 
mobile libraries rather than because of the possible 
instability of this ratio. Even if there were variability 
of bet''leen 0.5% and 1% in the estimation of request 
statistics from loan statistics, it would result in 
a variation of less than 2p in our conversion factor, 
and as the total conversion factor varies bet\V"een 40p 
and 50p, as will be sho"l'm later the variation in the 
proportionate 'slice' of interlibrary benefit associatedl 
with each bookloan is not statistically significant. 
\~e may thus conclude, in the absence of further evidence, 
that the library loan statistic may be used for estimating 
the benefit from the inter-library loan service even 
if no request statistics are available, but further 
evidence is available in (b) and (c) of this chapter. 
Cb) Questionnaire results: Individual Borrowings and Other Benefits 
Attention now turns to the questionnaire which was intended! 
as a follow-up and longitw1inal study of the estimates of 
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the modal value of a libr_ry loan obtained for the 
earlier thesis (6). It was not intended to be a 
longitudinal (or panel) study in the strict statistical 
sense, for most of the 311 respondents to the first 
quest ionnaine: were local (i..e. resident in the London. 
area), since the mainLobject of research in the:M.Phil (6) 
thesis was the revenue cost and library issues of the 
32 London boroughs~ The 607 respondents to the second 
questionnaire· were' more widely distributed geographically~ 
and included, for example, a Scottish. civil servant and people 
who resided as far \-lest as Cumbria, Wales and Cornwall. 
Not all 607 replies could be used for each~question, 
for inbuilt consistency checka, (as, for example, in: the 
answers to questions 6, 10 and 11) indicated that some specific 
answers vlere not valid. Further, the- respondents were: 
diEected not to answer questions to which they were unable 
to give good estimates as ansvlers. Thus the total 
frequency of answers Was not 607 iin alll cases, and 
because some foreign students interpreted 'reference 
library' to mean 'academic reference library' some, but 
very fevl, answers to quest ions 15 and 16 were regarded as 
invalid. The questionnaires are reproduced in Tables 1 and 2._ 
The results of tests on the answers to some questions are 
interesting. Let us consider those which are relevant 
to the correlation between lending library activity and 
the activity of other library functions~ (Tables 1 to 11). 
For all valid answers (n = 231) there is a highly significant 
correlation between (i) browsing before borrowing and (ii) 
borrowing (0.41), but there are exceptional cases where; 
people go to a lending library to browse rather than 
borrow. Only in one case did a respondent claim that he 
browsed 20 books for every 1 borrowed. As he also claimecL 
to read only 40 books per year, interpreting the first 
question stnictlYr there is little doubt that his 
browsine was very casual. In most cases the browsing/ 
borrowing ratio was 2:1 Thus, it is not simply ~lausiblo, 
but highly probable,that there is a good general correlation. 
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bet.veen the fre<luency of iflsues (loans) and the ext ent of 
browsing iinl any library, or library system, and that the: 
issues statistics may therefore be used as a valid 
estimator of the benefit received from browsing. 
; 
The benefit from the reference service could be examined in 
several ways., In the first place, the fre<luency of library 
book consultationican be correlated with the fre<luency of 
borroHing,. the annual fre<luency of reference library book 
consultation being the product of the answer to <luestions 
15 and 16.. This approach was rendered some''ihat difficult 
by the large number of blanks ~ response to <luestions 15 
or 16.. However, there ,was, for.' m = 310 ill the case of 
<luestion115, and for 'n '" 257 in the case of <luestioll1 16) 
a: significant correlat ion between: (i) numbers. of books' 
consul ted on e<;l,ch vi sit:; and annual fI1e<luency,' of books; 
QorroHed from the lending library; and betHeen, (ii) 
fre<luency of visit to the reference library and fre<luency 
of books borrowed from the lending library,,. The 
coefficients were 0.35 and 0.62 respectively. 
Secondly,. because the lack of answers to <luestions 15 and 
16 indicated a probability that some of the actual answers: 
may be inexact estimates, I attempted a direct approach to 
the <luestion of category," correlation between benefit 
from the reference service and the fre<luency of borro\'iing 
from the lending library~ This involved: the classifiicationl 
of answer to questiom4(c) into the categories '0 and under 
20', '20 and under 40', '40 and under 60' etc., and the 
classification, of estimates of annual benefit from the 
reference servicffi into, simple approximations of £1, £2, £3 
£4 and £5 respectively. Thus there were 4 categories of 
answer to <luestion 4(c) and 5 categories of answer' to 
<luestion 2l(a), and theoreticalJJy" 12 (Le. (4-1) x (5-1» 
degrees of freedknrr.. The chi-s<luaredJ test was difficult 
to apply to all categories, because of' ,so~e zero categories, 
but these were, in, themselves, proof of the associationl 
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between high frequencies. of borrm.;ing and high estimated 
annual benefit from the rl)ference service.. It was 
observable that none of the~ first category of borrOo-lers 
'under 20 books per ~nUm' expresse~ the value of the 
reference service as over £3' per annwm. In the second 
, 
category,. '20 and under, 40 books per annwnt less than 15 
of respondents valued the' library referC:1ce service 
at. more than £3 per annum, but lin the categories of more 
frequent borrowing '40 and under 60' and 'over 60" 
valueru of the refierence service were more commonly at, 
£4 and £5 per annum. Hhere the expected and observed: 
frequencies in all available categories were teste~ 
against each other', some differences were no'!; significant 
at the 51S level, part ly because of the asymmetric 
category distriliu'tiotJ. of frequencies in! both cases, 
but a 2 x 2 test of association using the categories 
'60 and over' and £5 per annum did show that there is 
a positive association at the 5% level of significance 
between very high annual fnequency of borrowing and 
very high valuation of the reference library service. (36b). 
The questionnaire was also used to confirm (or test) 
some of Luckham's findings about the) frequency of 
visits to libraries for reference purposes" and 
also to discoven' whether there \'1as positive correlationl 
between total library visits and reference library 
visits.. Answers to questions 112, 14 and 15 indicatedl 
that the ratio bet\-leen total yisits; to a public library,· 
and specific visits to a reference library,lvaried 
betweenl 12:1 and 7:1, but that the correlationlcoefficient 
was Significantly high (0.31, where n1 = 310) •. Very few 
respondents interpret'ed the \-lord 'specifically' im 
questiom15 to mean; 'only", i.e. without vi;sit.ing othen 
departments of the library. This was evident from the 
anS\'lers to questiom 14. Conversation and interview with; 
some respondents showed that this was.because very few 
people specifically visit a library for the purpose of 
36b. A ohi-squared test of all single categories can only be 
applied by reducing invalid cell-frequencies (those. less than 
6) and correspondingly reducing degrees of freadom--(i.e. to .9:). 
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reference, this being thour:ht a diseconomy. Illost borrovTed) 
books at the same time. F'nrther, the relative size of 
flJequency of rei'erence library visit, when obtained 
by empirical means" adde.dJ further evidence that, im 
, 
comparison with reference library activity, lending library 
activity is sufficientlY large to become a good estimator 
of the ac:tivity of the system as a whole. (37) 
Thus, l'1e have examined browsing and the frequency of 
reference library consultation and have seen, that there 
are: 
(i) a good case: for a car relat ion between the browsing and 
borrowing benefit s from Ii brari;e s, because of the significant 
correlation betweeru readers' estimates of their frequencies; 
(ii) a reasonable basis for s,tating that there is a 
good correlationlbetween frequenc~es of lending library andi 
reference library usage, because there is a significant 
correlation between reference library visits and book 
borrowing and betvleenl reference library consultation and 
book borrowing; 
(iii) good evidence for stating that, particularly at very 
high category frequencies, there is an associatiom between, 
readers' estimates of the annual value of the reference, 
service and their bonrowing from lending libraries; and 
(iv) a'significant positive correlation. betvleen total 
visits to the public library and the usage of the 
reference service. 
Before leaving this particular section of the chapten w~ 
may consider'the' correlation between the inter-library 
service usage and valuation and the frequency of borrowing 
(per annum) from the lending library service. Again, 
the :categories of valuationl (per annum) were£l, £2, £3, 
£4 and £5 respectively, and many respondents gave identical 
values for both reference and inter-library services, but 
where they differed, lower values were assigned to the 
(37). The detailed category evidence is provided in 
f.pables 3 and 4 of the Appendix •. 
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inter-library service., III this case there \'las a highly 
significant positive assooiation between, the '£5 per 
annum' cat egory and the lover 60' books per annum II 
oategory, but a 5 x 4 ohi-squared test \'las again; 
impraotioable at 12 degrees of freedom, for in,this 
case neither the' lunder 20 books per annum.' nor the' 
I' 20 and under 40 books per annum' categories vlere: 
prepared to value the inter-library service at over.' 
£3 per annum. There was thus peTfect. one.,..vray 
assooiat ion, but not two-vIaY association, beoause some 
freq uent bOlJrm'lers in the 140 and under 60 I and lovelJ' 
60" books per annum oategories were not preparedi 
to assign high values to their usage of the 
inter-library service. 
Stronger proof of an assooiation, between the value of 
the inter-library service and the frequency of 
borrowing is not require~, for we have already 
shown in subsection, (a) of this chatter that, from 
secondary data, there is a high positive oorrelation, 
between the frequency of inter-library borrowing and 
that of borrowing (except in the oase of central 
libraries). It should be stated that the mean value 
:iin response to quest ions li9 and 20 ware 0.4, but that 
only 35% of readers answere~ this questioD4 
~ Observation Data: Ocoupanoy and Borrowing Frequencies. 
The third means of obtaining evidenc~ from primary data 
viaS by observing and oompiling data about the frequency 
of issues (loans ) and oomparing this with contemporaryr 
occupancy (Le. frequenoy of persons) in~ the lending 
and referenoe departments of the) relevant library. 
Spot counts were: mad~ at the libraries .of Enfield,. 
(Chase and Ponders End), Haringey, Havering, VIal tham 
Forest, Old Cross (Hertford) and Vlare" and smaller 
samples were, taken from libraries. as distant as the 
new library at Hayle' in Cornwall: and tvlO in North Hales •. 
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In some cases the number of library users ''las counted at 
the beginning of the half~hour period, by visiting both 
lenciing and reference sections, and the issuing proceJ3S was 
then observed at some .distance.. This method was applied! to 
." 
the more distan~ libraries early in the research period~ 
Some observations were made: during the period prior to 
submission of -the~l.Phil thesis (6)" but the analysis of 
that data was not -I;hen pursued; because the objective of -that 
thesis was to evaluate the benefits of lending libraries. 
~ lending libraries.. ~J.1he correlation of frequencies ,of 
readers in the different departments of libraries at 
different points of time, would not, in itself, be 
adequate evidence that the issue statistics'of lending 
libraries are a valuable base for estimating totan 
library usage (i.e •. includine that of reference libraries) 
,were; it not for t he fact that issue frequencies correl'at e 
with contemporary user frequencies of both reference~ and 
lending departments in.most libraries visited. It is 
almost obvious, from the questionnaire: data already 
examined" that, there is' a high positive correlation 
between reference and lending department usage and the 
issue statistic', but unless iit were proved! to be also' the 
case from observation' data, the argumentl; iin its supponili 
would not be complete. 
In most libraries it is difficult to obtain information 
about issues in the short" period (e.g. half-an hour) 
without d:i.sturbiing the work of library assistants.. For 
tho purpose of examining Hertfordshire library;'issue 
frequencies this ,vas unnecessary, for a, system of 
photo-charging is employed, where numbered issue tickets 
are inserted, in books every t'ime they are issued. As the 
numbers of the issue tickets are allvays serial, it Has 
simply necessary to adopt the follmving procedure:: 
(i) borroH the first book of a pair on arriving at the 
library; 
(iii) count the frequencies of users, in the reference, 
lending and other rooms; 
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(iii) leave the library h;t.lf-an-hour later.' and borro .. ! the 
second book of the pain; and 
(iv) subtrac't; the first bsue number from the se90nd 
(for example N2282 - N22l8 = 64), and thus obtain 
the exact number of books issued during the half-hour 
period \,lithout (a) watchin~ the issue: process or (b) 
disturbing the work of library resistants. 
Specifically, in the case of the Old Cross library, Hertford 
there were 269 visits iln the period, bet\,leen November 1974 (37a) 
and November 19771. This particular library consists. of,: (37a) 
(i). a g:round-floor .fiotion lending library, :i.including' 
a children's and reading room section; (ijj) a first floor 
non--fiotionl lending library; and (i'iii) a first floor 
reference library. Although some visits \'lere made on more 
weekdays than others, and therefore) the sampling procedure, 
may be slightly systematic', the total sample of 26.9 visits 
was representative. The mean of persons using the small 
reference room was 3.319, but the frequency of users' 
ranged betvleen 0 and 10, with a standard deviation of 
2.28 and a high coeffioient of variation. The mean of 
persons using the upstairs (nont+fiotion) lendin~ library 
\'111S 1.66, with a standard deviation of 2.755, and a lower 
ooeffioient of variation, but the aotual range was largen' 
though the frequencies were more bunched.. The mean of 
dOl'mstairs (fiction) library users was 8.59, but users. 
ranged as high as 23., Frequencies of book-issues wi thinl 
half-hour intervals ranged as low as 35 and as high as 110. 
The mean was 66.8 and the standard deviation 12 •. 18. In 
all oases the frequency distributions of persons using 
reference, non-fiction and fiction rooms and of 
contemporary isslle frequenoies 1.,ere positively asymmetrio 
(skm.,red), the modal number of issues within a half-hour 
period being 59, not 66;.8 as the mean would indioate. 
Bu'~ all aotivities Nere highly correlated for the 269 
observations. The correlation ooeffioient between: 
referenoe library usage and lending library issues was 
0.648; that between. non-fiction! library usage (browsing) 
37a. This partioular:: .. library was re-arranged, the referenoe 
library being originally dO\'lnstairs. Most of the frequency 
oounts were made after the re-ar~angement. In all oases 
user-frequenoies were easy to obtain. 
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and the frequency of iss'ues \'las 0.862 and that between 
fiction library usage and the issue statistic was 0.585;. 
Over 75% of the variation of the issue statistic can be 
explained by joint regression on the two lending library 
variables, the equatiori: 
y == 32.226 + 5.JJ31Xl- 0.550~ 
expressing the relationship'between the variables where 
Y represents the frequency of issues, Xl the frequency of 
occupants of the non-fiction lending library and X2 the 
frequency of occupants of the fiction landing library. 
There was, also some assooiat ion i'Ii th the enquiry-tally 
counts at the reference desk when these'were available to me. (37b) 
This is not to say that the: correlation' between; loan-issues 
and ,fiction library usage i.s~ too: low for consideration. 
It is highly significant, for vThere ill == 269 a coefficient 
of 0.3 is significant at the l'/~ level of signifioanoe, 
and inlthis panticular oase the ooeffioient is nearly 
0.6. There are indications, from a small; sample of nm'lspaper 
reading counts, and specific oounts of people waiting at 
the enquiry desk, that the coeffioient '\'lOuld have been 
much higheT, if these had been inoluderill. 'rhe relevant 
,measures in,all three cases, are the correlation 
ooeffioients, for theyy show, in this particular library, 
a very high oorrelation between (i) reference library 
usage; (iii) non-fiction library usage and (iii) all other 
oomponents of total library usage and the rate of issues 
(loans) from the lending library. 
'1'he evidence for Ware in Hertford'shire related to a 
smaller sample (46) of observations, and to an earlier 
period (1972 - 1974) •. In this case many of the issue 
frequencies were observed, as were the sample of 22 at 
Enfield Chase and 38 at the Ponders End library, but 
observat ions were made,: over a longer period. 
In general I should state that frequent observation of 
37b. This was sometimes left open on a desk in the upstairs 
reference library and oould be glanced at without disturbing 
u.uyone, or even requesting the information. 
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the issuing process was avoide& for this particular research 
method would not only havo delayed: the work of library (370 ) 
assistants but have retarded the process itself and have 
resul ted in incorrect~ data. Illy method was thus to 
conduct this kind of r~Bearch in libraries wher& the! 
photocharging (individual issue ticket;) method was 
used, and to take infrequent samples from other libraries. 
rrhe conclusion that all library activities are correlated, 
and that the lending rate, (per half-hour) call! provide; 
a good; estimate of the numbers of people using not only 
the lending library, but all other library functiona 
during that half-hou,l1'may seem,too obvious to have to 
be 'proved', but if a model of "!iotal library usage and 
benefit is to be constructed, using the lending rate; 
as an activity index, such proof is necessary. 
In this case, the high correlation coefficients in the 
Old Cross, Hare, Enfield Chase and Ponders End cases 
and median tests using 2 x 2 contingency tables 
categorising high and low frequencies of attendance and 
loans; lShovlS that all forms of • library fUllCtions are· 
correlated beyond all doubt., The reason for the 
high correlation is obvious. It is that people, are not 
uneoonom~o in their visits to libraries, and thus they 
may not neoessarily always tend to visit reference 
departments \'1hen they visit lending libraries to borro\'/' 
books, (indeed they do so in, only about 10% of cases), 
but in a signifioant ly large nUluber of caseS they do 
borrow books from lending libraries on the same oooasions 
as those primarily intended for oonsultative use of the 
adjoining referenoe libraries. Tables 5,6 and 7 of the 
Appendix provide summaries of the results of most obsorvation 
researoh into this relat ionship. rrable 7 partioularly 
summarises the results for non-photooharging libraries, and 
these do not differ materially from those from the: 
37c. In general, library assistants were not made a\'lare that 
;" 
they were being observed, because of the likelihood of statistical 
observer interaction, i.e. that the knowledge of observation 
would affect the isrming process, quite apart from the 
inconvenience that it woulu have cBused. 
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libraries where photoclwrging methods Nere used. 
Previous research (6) had, in any case, made it clear 
that the main factor which would constitute ~ 
likely ca'lilSe., of between-groups variance in libraries , 
is social class (38), and as there is no known reason'. 
why the proportions >'of social class differences should 
be dissimilar in systems which use photocharging as against 
other systems, the results of the smaller sample of 
observations from non-photocharging libraries \'lere expectedly 
no different f~om those of the larger sample from 
photochargirglibraries. 
Thus, from the high positive correlation between lending 
library issue data it was possible to conclude that 
lending library issue statistics not only provide 
direct data concerning the usage of a lending library, 
but may be used to provide a valid indirect estimator 
of a population's use of Hs total library system. 
There: are, of course, three special cases where the 
issue statistics do not form an estimator of total 
library usage, but they may be taken into account when 
using lending library L$SUeS as estimators of the 
value of the total system. They are: 
(i) the statistics of mobile library issues, where 
there is obviously limited 'browsing' and no 
concurrent access to a reference library; 
(ii) the data of books issues from small branch 
libraries which have no reference shelves; and 
(iii) the book loans of hospitals and institutional 
libraries. 
Such cases do not render our proposed usage of the 
(38). The M.Phil study of the 32 London Boroughs (6) 
indicated 10loJer borroNing and more fiction borrowing 
in boroughs with low relative percentages of owner 
-occupied housing. Further, subsequent studies of 
branch issue data from Cardiff, Bristol, Luton, 
Southend-on-Sea and two London boroughs show that 
branches in areas of known lower social class 
populations have lower borrowing and relatively greater 
fiction borrowing, except for Junior issues. 
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lending library issue statistic impossible, nor do 
they invalidate the hypothesis that the lending 
library statistic is a valid estimator of total 
library activity and benefit, for: 
(i) mobile, small branch, and ~stitution lending 
library ~ssues can be multiplied by a different. 
conversion factor which does not take into account 
an apportionment of the benefit from referenoe 
libraries; and 
(ii) there is some evidence for stating that the (38a) 
value of a bookloan to a reader in any of these 
three categories is higher than that of a bookloan 
to readers who borrO\'1 from large urban libraries, 
so that, even if a uniform conversion rate is use~ 
for all issue statistics the estimation error 
is partly compensating. 
We are now in a position to summarise the matter, and 
to conolude, from the evidenoo. whioh hus boen providod) 
that the statistios of issues from lending libraries 
are the most useful data in existenoe for estimating 
the parameters of the total benefit obtained by a 
population from its library system beoause: 
(i) the corporate non-speoialist nature of the 
publio library servioe (in oontrast with that of 
aoademio libraries, and in oonformity \,lith professional 
objectives) diotates that the benefit (that is, social 
inoome) from the publio library servioe should be 
considered as a whole, and the lending library servioe 
satisfies most of the speoific, sUbsidiary objeotives; 
(ii) the lending funotion is, to an extent of 90% usage 
of resources, 75% popular usage, and for reasons related 
to public relative valuation and home usage, the largest 
'product' of the library servioe, and component of sooial 
inoome (to pursue the analogy with oommeroial firms); and 
(iii) all evidenoe from published and unpublished seoondary 
data, from two questionnaire surveys and from several 
observation studies, sho\'1 that, in general, all forms of 
available library usage oorrelated with the lending funotion. 
38a. Using opportunity oost cI'iteria, where there is 
deprival of acceSs to larger. libra~~es. 
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1.4. The parameters of bookloan valuation 
Having shown that annual lendinG library issue statistics 
can form an estimator base for the estimation of the 
total annual (social) income of a library system it is 
now necessary to discuss two methods of 'translation' 
of issue statistics into 'money equivalents'. Ideally 
it may be thought necess8,ry to 'translate' statistics of 
the loan of each separate volume in· ,a collection using 
the product of its 'issue value' and the frequency of 
its usage, so.that the annual benefit from each volume 
is r:f.x. \"here x. is the value of the issue of a 
~ ~ ~ 
particular title and fi the frequency of is[JUe of that 
tit Ie. Apart from the oumbersomeness of this method 
even with computers, it produces a false sense of 
accuracy because: 
(i) a bookloan does not have the same value to two (380.) 
different people (even though it may be the same ti"tle) 
nor to the same person at different points of time; 
(ii) even though it may be possible to assign a value 
to the loan of each particular title, the process of 
aggregation would remove some of the exactness of 
loan-value for eaoh title, 1'1hile the same process of 
aggregation reduces the statistical errOl)' in estimates 
of the value of a bookloan as a 'modal' statistic; 
(iii) the value of the loan of a specifio title 
tends '1;0 fall as it becomes more dated, and this 
decline of value is reflected in less frequent 
borrm'1ing (39), and if each tit Ie-loan is to be 
differently valued because of varyine; cost and worth 
the loan values of each title \'lould. have to be 
periodically reduced bcohuse of 'title-depreciation', 
a concept, \,1hich, in itself, places spurious accuracy 
in S11'0Yl 0. model; and 
(iv) the value of money is, in itself, a variable 
allll tllU8 an accuracy bo..secl on the 10,ln3 of specific 
t it los \'lOulcl be reduced l)y other factOl'r:; B 
380.. To illustrate this, compare thc value (in opportlillity 
oor:d;) of the loan of a specific invedmon-l; toxtl)ook to a casual 
roadcrJ Nith it G 'loan-value' to a cD-nc1 iclato for an imminont 
finance examinat ion, 0:1' l)cf"are a la.rGe inv8stmBnt deaL 
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Two solutions may now be proposed. The first is that we 
look for the modal ,value of a bookloan, irrespective of 
title) at the 95% and 99% confidence levels. This method 
proceeds one stage further -than the method employed in 
the previous thesis (6), which,using the accounting 
concept of conservatism, obtained, for the London 
boroW;hs, the minimum realistio value whioh people would 
be prepared to ,pay for the loan of the 'average' book. 
The previous questionnaire obtained data on a 'single 
an S1'1 er ' basis and compared this with: 
(1) second hand book values; 
(ii) proposed royalty pa~nents for the lending library right; 
(iii) commercial library subscriptions of earlier periods 
adjusted for inflation; and 
(iv) amounts paid by a publio for 'thro,\,/'-away' reading 
(e.g. newspapers, and small periodicals). 
Research'methods nm'l require that this kind of methodology 
should be extended", so that : 
(i) consistenoy checks test the validity of estimates 
of the value of a bookloan; and 
(ii) the frequency distribution of such estimates is 
caloulated, to discover the 95~ and 99% oonfidence 
levels of the population distribution for all 
bookloans. 
The 'modal value' approach is not entirely satisfaotory 
for it does not ask whether the value of a bookloan does 
or does not vary with the value of the book or with 
the type of book using: 
(i) commercial price categories; 
(ii) subject classification and 
(iii) the type of user or the purpose for which the 
book is borrowed. 
rrhe second solution would atjleast require this kind of 
estimate valuation 
(39). This matter has been pursued in the earlier study (6) 
by Escarpit, Urquhart and UrQuhart and by Buckland. All 
these references will be discussed when dealing with 
capital expenditure on bookstocks. 
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It is not necessarily true that the value of a bookloan 
varies with any or aYl of these factors. A reader is 
not necessarily prepared to pay more (in the event 
of a commercial library service) for the loan of 
a high commercially priced book than for the loan 
of an inexpensive one, although the fact that there 
is variation in readers' valuations of different 
titles is evident from the differences in demand for 
different titles. But the question whether this 
valuation varies with any or all of the factors, 
(i) commercial price category, (ii) subject 
classification and (iii) type of user requires 
full exploration. 
Thus, in the remainder of this chapter it is 
necessary to analyse responses to questions 
intended to estimate by empirical means: 
(i) the 'modal' value of readers' estimates of 
bookloans of all categories, so that its 
parameters can be~ more closely examined, 
compared with the estimates obtained from 
pl-~evious studies and the probable frequency 
distribution constructed; and 
(ii) the extent to '\"hich this value may, perhaps) 
differ for books of high and 10'"' commercial 
price categories, different subject classifications 
and for different types of user. 
The questionnaire in rfable 2 of the Appendix can 
now be discussed in more detail. quostions. 1 
and 4a were intended to check that the sample (39a) 
of readers questi6nned had a sample mean of 
reading frequency per am1um consistent with that 
obtained from published data in librarians' 
and branch librarians' reports. Questions 2 and- 3 
intended to ensure that all components of the 
population were represented in the samp1ee 
(39a). See Tables 10 and 11 for frequency distributions 
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Question 4 categorised the composition of reading 
material, bu-~ 4( c) was regarded as the. most important 
part of thif3 question, because attempts were made to 
correlate lending library reading with total reading. 
This not only attempted to evaluate statements made 
by Stoljarov (40) in the light of United Kingdom 
reading frequencies, but to assess Hhether high annual 
borrowing frequencies for some mobile libraries 
(over 50 per member in some oases) indioated that these 
books were actually read, and that annual borrowing 
frequencies are,consequGll~ly less than annual reading 
frequenoies. 
Q,uestion 5 attempted to find whether there was a 
partioularly popular rank order of valuing the library 
service. If,for example, it could be hypothesised that 
a significantly large number of respondents were 
prepared to pay a percentage of the value (cost) of 
a book for -lihe opportunity of borrowing it, there would 
be a prima faoie oase for oategorising the issues of 
books from lending libraries to show how many books 
costing under £1, £1 and under £2 etc. had been borrowed 
during a period and :for applying a peroentaf,e (e.g. 12%) 
of the median value of each category to the frequencies 
of issues to obtain the aggregate value of the lending 
service in a given period. If the bulk of readers were 
more prepared to think in terms of paying a fixed charge 
per book borrowed, there is a plausible case for simply 
multiplying the aggregate issues for a period by a 
uniform value, 1. e. Lt .Imi as hypothesized.. 
Question 6 was a development of a question used in the 
earlier research questionnaire (6). One could have 
10 category intervals of 10%, but this would have 
confused many respondents. It was thought better to 
recognise the improbability that many respondents would 
regard the value of a bookloan as over 50% of the book's 
commercial value, and yet recognise the importance of 
(40). Stoljarov, Ju.N. (Moscow state Institute of Culture) 
Optimum Size of Public Library Stooks (Unesco.Bull.Libr. 
XXVII!. 1. Jan-Feb, 1913 )UnesoQ •. 
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the 10% interval, because of the findings from earlier 
researches. The requirements (i) that the questionnaire 
be as simple as possible and (ii) that the 10% and 50% 
proportion category boundaries appear in the questionnaire 
were both considered in devising the categories (a) to (d) 
of question 6. 
questions 7, 8 and 9 were necessary for an attempt to 
discover vlhether the modal value of the loan of a book 
varied for any (or all) of the categories listed. 
Questions 10 and 11 were devised primarily as a check on 
the answers to questions and as a means of ensuring that (40a) 
the sample of respondents was representative of the 
population, since published categories of bookstook 
prices are available for the purpose of comparison with 
readers' answers. Public Library Statistios, published 
by the Sooiety of County Treasurers and the Chartered 
Institute of· Public Finance and Accountancy, contains 
columns giving the category frequencies for each price 
(cost) of book. 
Questions 12, 13, 14, 15 and 16 have already been 
partly considered. The purpose of these questions 
was to find, by empirical means, the relationship 
botween frequency of visits to a public library and 
reference library usage. It is true that Luckham 
(26) and others had already published some research 
findings on the relative usage of the lending and 
reference functions, but the purpose of the 
questions was not only to test that the relative 
size of the reference function was small, but that 
it correlated with lending library usage. 
Questions 17, 18, 19, 20 and 21 were intended to 
compare the size of the other benofits1 not 
necessarily identifiable with the issuing procedure, 
with the lending function and to test \-lhether they 
also correlated with the issuing (lending) function. 
(40a). To explain more fully, the value-categories of the 
'population' bookstocks are obtainable from published sOUl'ces, 
while those oategories preferred from the sample (respondents) 
in their borrowing acted as a check of the validity of the sample. 
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li,ue::tions 22 and 23 were intended to obtain some public 
oninion on the funding of public libraries, to ascertain 
whether the current pattern of capital and revenue expenditure 
on libraries accords with popular requirement. The answers 
to these tvlO questions are not relevHnt at this stage. 
IL,vin[; examined the quec.t ionnai1'8 in some detail we arc 1iOW 
in a position to ask the remaining questions detailed in the 
Dltroduction. They maybe categorised thus: 
(i) whether readers consider that a bookloan can have a 
general, avera~e or modal value; 
(ii) whether this value is consistent with individual 
opportunity assessments of annual values of lending services 
when compared with their inl i vidlwl anllual book-borrowing 
freel ue nc ie s; 
(i:i.i) the extent to which the value of a bookloan must be 
increased to account for other aspects of library benefit, 
for example that from the reference, inter-library and 
other services and from 'browsing'; and 
(iv) whether the modal value of a bookloan is sensitive to 
cost-differences or category differences of books. 
Before asking these questions it is necessary to ensure that 
the sample of questionnaire respondents was a valid sample 
of the population of library users. One method of doing 
so was by conducting a validity check on the frequencies of 
books read per annum and on the ages and occupations of 
respondents. 
'From the standpoint of annual usage it was discovered that 
the frequency distributions(4l) (i) of books borrowed from 
libraries and (ii) of books read per annum were both positively 
asymmetric, and thus that there was a danger that the correlation 
coefficient between these two variables (0.782) was affected by 
(41) . See Tables 10 and 11 for these frequency distributions 
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a relatively small number of very high values of both 
variables. If Y is used to represent the number of 
books which are borrovled from public Ii braries by 
individual readers and X represents the total number 
of books read by ind.ividual readers, the relationship 
behfeen the two variables can be expressed by the 
regression equation~ 
Y = 8.971 + 0.574X 
The mean value of total books read per annum was 42.1 and 
the mean value of books borrO\ved from libraries was 32.9 
and in both cases the standard deviations of values were 
high, 31 in the case of qUt,;lst ion 1 'all books read per 
annumJ and 22 in the case of question 4(a) 'books 
borrowed from public libraries', so that the coefficients 
of variation in these cases vary between 0.67 and. 0.75. 
The size of these coefficients of variationl is not merely 
an indicator of the wideness of dispersion, but also 
of the extent of asymmetry (skewness) in the frequency 
distributions of both variables. Despite the asymmetry, 
and the consequent lack of confidence in the correlation 
coefficient as such, it could, nonetheless)be stated 
with a high degree of confidence that there was seen to 
be a very high correlation between total reading and 
library bOrrOl"ling, for the rank correlat ion coefficient 
(0.521) calculated for all readers was lower but still 
significant, having been affected by rank, differences 
at or near the mode of the frequency distribution. 
Both coefficients were, hOl"leVer, affected by: 
(i) a few cases of high frequency readers whose public 
library borrowing frequencies were low because they 
used academic libraries; 
(ii) respondents who rel,ied on their own reading resources; and 
(iii) the likelihood that some resporidents borrowed booka 
from libraries, but did not read them, or categorise them 
for questionnaire purposes, as having been read entirely. 
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1J.1able 10 in the Appendix provides the relative frequency 
distribution of books read per year, and Table 11 
provides the relative frequency distribution of books 
borrowed from public libraries. It can be seen that 
although the means. in the two respective distributions 
are 42.1 and 32.9 the modes are muoh lower for the means 
have been affected by the extremely high values in the 
two distributions. Thus, for example, some readers 
read 200 books per annum, but these were few. The 
distribution has thus a very sm~ll upward-tailing 
curve. 
Three reasons have been given for some lack of correlation 
bet\'/een total books read per annum and books borrowed 
from public libraries, and it is best to explain evidenoe 
in support of (i) and (ii). In one case, an estimate of Y 
= 57.7 was projected from total reading frequency per 
annum X. Aotual borrowing (Y) was only 9 books per annum, 
a regression error of 48.7. Despite the normal anonymity 
of questionnaire responses,the respondent was identified 
as a Scottish civil servant who possessed a very large 
library and also used a special library, but was unable 
to visit a public library frequently because of its 
lunchtime distance from his office. The regression 
equation was usually reliable, howewer, for in most cases 
the regression error (that between observations and 
estimated annual frequenoies of borrowing from libraries) 
did not exoea.d 10 books per year._ 
It should be stated that the evidence for (iii) above 
came from a small number (4) questionnaires where the 
number of books actually borrowed from a library were more 
than those (library and non-library) read per annum._ It 
was concluded that in these cases not all borrovled books 
were read. 
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Having obtained these sample statistics about annual 
reading and annual borrowine it was nec'essary to ask 
whether these were representative of the 'population' 
of library users generally. From secondary data for 
a large number of libraries, including three county 
library systems, five county boroughs and several 
London boroughs (42), it was seen that the mean number 
of issues per member, using total branch issue statistics 
divided by number of members (or similar formulae) actually 
varied in an effective range bet\'leen 22 and 45 issues 
per member, but with a mode betvleen 30 and 35 issues per year 
per member. The major exception to the effective range (42a) 
is the mobile library category where issues per ticket 
can be as high as 60 in the case of newly opened mobile 
libraries. Thus, the sample can be considered valid, 
not only from the standpoint of sample size, but because 
the frequency distribution of books borrm'led from 
libraries by respondents falls within the parameters 
of the population frequency distribution of books 
borrowed per year per member. 
Questions 2 and 3 were also intended as tests of the 
validity of the sample. Question 2 was intended to 
check that the sample did not consist of too many 
students and professional people studying for 
qualifications. But because of the pur.pose of the study, 
that of valuing benefit, some disproportionate stratified 
sampling vTaS necessary, particularly in respect of 
children, who were not approached for information 
below the age of 12, and infrequently appro<l.ched beloH 
16. The question of junior loans poses the obvious 
problem that children's s.ca1es of financial values 
('42~ .'::rhe oo\mties of Clwyd, Lincolnshire (Lindsey and 
Holland), the old county boroughs of Bristol, C<l.rdiff and 
Southend-on"':Sea, the London boroughs of Camden and H!:wering 
and other detailed statistics from other authorities relating 
to books borrowed per member, e~g. Oxfordshire. 
(42a). Using the statis·t;ical definition of the term 'effective 
range' given by KenclaII (see 43), i.e. tho range, a.fter 
eliminating exceJ"tiona,l cases (i.e. in this case issues from 
mobiles per annum per member). 
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are different from tfiose of adults. This limitation 
of analysis was not as great as one might think. 
Discussion with adults about the sums 1'1hich they would 
be prepared to pay for the 'average loan' of a book 
on behalf of their children indicated that it was 
not significantly lovler than that for the average 
adult bookloan. 
Having examined the questions relating to the validity 
of the sample and concluded that, not only from the 
standpoint of sample size but from that of the 
relevant population categories of library readers, 
the sample was valid, we arc noVi in a position to 
ask the first of the questions listed on page 
50, that is, whether the users of public libraries 
consider that a bookloan can have a 'general', 
average or modal value, despite the dispersion in 
the types, categories and values of the books 
concerned. 
There is eVidenoe, fro~ answers to question 5, 
that they can, and do, think of each successive 
bookloan as having a typical value, rather than 
. one which varies with the type of book borro\'led. 
Though the application of Friedman's two-way 
ranked analysis of variance (43) indicated tha-t 
there was not a significant c1.ifference between 
the rank orders at the 5% significance level, 
there was a general preference (as 1 in choices 
of preference) to paying a fixed charge per 
book borro~led (31%) or a flat subscript ion per 
year (30%). A time value of each loan was next 
popular as first choice (24%) and a loan be.sed 
on the percel}tage of book value was relatively 
unpopular as first choice (15'%) but a good 
(43). Kendall, M .. G. et al. A Dictionary of 
Statistics (International Statistical 
I nst it ut e: Longmans) provide s detail s of t hi s 
test. 
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second choice (27% of readers). 
Thus, although there was no consistent ranking of 
responses to the four questions, there was evidence 
to sugged that the largest number of readers would 
be prepared to pay for the library service on the 
basis of quantity-usage of books, and were therefore 
capable of thinking of the benefit of the library 
service (in bookloans) as the frequency of books 
borroi'1ed multiplied by a constant (or 'modal' value). 
Incidentally there ·was a significantly high level of 
statistical association between age and the desire 
to pay a proportion of each book's value for the 
benefit of a loan (i.e. 15.2 as the chi-squared 
statistic at 6 degrees of freedom), and a positive correlation 
(hence negative association) between the fre~uency 
of borroi'1ing and the rank (i.e. downward) of the 
desire to pay a proportion of the book's -a;ralue in 
payment for a loan~ the coefficient being 0.478. 
rrhus, we can conclude that this option, that is, the 
option of re{~arding em-ch loan as a value variable 
dependent on the value of the book loaned was generally 
less popular as that of regarding the loan of a book 
as having a constant (or less-dispersed) value, and 
that it \-Tas more predominant among mature people 
and among infrequent borrol1ers, for as the annual frequency 
of borrm'1ing increases, so the rank (dmm\-lard) of this 
p<J,rticular option increases. As this option is 
least popular among most frequent, borrowers, and as 
the largest numbers.of issues from libraries are borrowed 
by 'most frequent' borrowers, there is an even groater 
case for <J,pplying a uniform rate of conversion to 
issue statistics to estimate the benefit which accrues 
from borrowing books, than might i{tiallY be apparent 
from the rank statistics provided on page 54 .. 
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'rhus we can conclude that it is more reasollable to 
estimate the benefit from a lending library by 
applying a constant to .. the number of issues (loans) from 
the lending library because: 
(i) it is the most popular option, in methods of 
estimating benefit;,and 
(ii) ·the alternative method associated with quantities 
of books loaned is positively rank correlated with 
frequency of borrowing and therefore preferred by 
infrequent borrowers. 
'rhe attention must no\" turn to the second question 
asked of tho data on page 50, that is, whothortho 
value which readers impute to the loan of a book is 
consistent with individual opportunit;'{ assessments 
of annual values of lending services when compared 
.. 
wi th their individual annual book-borrm'Jing 
frequencies. 
'11he solution to this quec;tion can best be obtained 
by constructing two frequency distributions of 
readers' valuations of the 'average' bookloan, 
one Hhich uses questions 6 and 11, and the other 
which directly uses question 10, and then comparing 
these frequency distributions with e(:lch other to 
assess whether they are consistent with each 
other. 
In fact, the differences in the phrasing of the 
questions lead to a millor cause of discrepancy. 
It was intentional that both types of phrasing 
should occur in the questionnaire so that the 
discrepancy was, in some measure, unavoidable. 
Question 6 asks for the valuation, in terms of 
how much the respondent would be prepared to 
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pay (i.-e. as a proportion of the value of a book) 
"Vlhereas <luestion 10 asks more directly hOH much 
the bookloan is worth to the respondent. It is 
accepted, at a basic level of economic theory, that 
people are never prepared to pay under normal 
circumstances what a good is worth to them, but 
invariably less than the worth of the good, otherwise 
purchase or exchange does not take place. '11hus, 
in the case of comparison between these two sets 
of answers, a few answers emerged where the respondents 
stated in effect that they "VlOuld only be prepared to 
pay 10% of the value of a book for the opportunity 
of borrowing and reading it, but thedi the avcraee 
bookloan was worth over £1. 50p. to them. It does 
not necessarily follow that the mean price of 
the books Hhich such respondents 11ere in the habit 
of borrowing was more than £15. 00 (i.e. 100 x £1. 50p). 
10 
In these cases it ''laS evident from answers to <luestions 
7 and 8, that the readers concerned \-Tere prepared to 
pay very much less for the opportunity to borro'v (on average) 
a book and read it than their estim<1tes of the actual 
worth of the bookloan to them. 
'l1able 9a sho\'1s the assessments of the value of a bookloan 
which readers were prepared to give in terms of the 
purchase prices or commercial values of the books concerned. 
Because of the phrasing of the <luestion it serves as an 
estimator of,the lm'ler estimate of the vc.>..lue of a bookloan, (43a) 
for if the mode of anmvers to this question is multiplied 
by the modal value of all books borrm'led it will provide us 
with an estimate of the benefit from borro\'ling the 'ai.rerage' 
book. 
'l'able 9b reconstructs a fre<luency distribution off readers' 
estimates of the average v<1lue of a bookloan, using the 
data from 'l'able 9a and adjusting with the anmierS to liuestion 
10 except Hhere these were significantly inconsistent "Vlith 
the anS\'Jers to (i.uestions 6 and 11. 
(43a). To explain more fully, Ta1Jle 9a gives f're<luencies of the 
'loan-value' percentages of books' cOlllmercial val:ues, the 
lower estima'tes of oookloan values are in the notes to fl'able 
9a, while Table 9b effects a reconciliation. 
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It can be appreciated from an examinat ion of Table 9b 
that, although the mode is in the category 0 and under 
10% of the value of the 'average book', and thus under 
10% of £4 (i.e 40p.) taking the average value of a book 
as £4, the mean is actually estimated from the midpoints 
of the interval values (55% X 0.05 + 33% x 0.15 + 10% x 
0.25 + 2~ x 0.35) and therefore approaches 0.11. If 
applied to a mean value of £4, the mean becomes 44p 
in terms of estimated 'average' value of each bookloan. 
'fhe mode of the distribution is 1 O\'1e I' , and the interval 
frequencies best fit m csymmetric distribution where 
the point-estimated mode is 36p. This is the lowest 
point-estimate of the mode,. and attempts to estimate 
the modal value of a bookloan merely from answers to 
Question 10 would indicate that the actual value of 
the average bookloan to the average reader is nearer (43b) 
55p., again using the midpoints of the frequency 
intervals and multiplying by the frequencies of each 
class. The upper confidence limits of the frequency 
distribution are much higher, at 95p. 
There is not evidence to show that the frequency 
distribution is a binomial one, nor that it is of 
the Gini (concentration) kind. The case ag~inst 
a Lorenz distribution (measurable by the Gini 
coefficient) is based on answers to question 10 
which indicate a much nearer approach ·to a 
negative binomial distribution. 
The responses to question 10 when checked with 
those to quest ions 6 and 11 indicated that there 
is a reasonable case for postulating a higher 
'conversion rate' for expressing the benefits 
of the lending function from the aggregate 
number of issues, than that estimated in the 
earlier thesis (6). 'llhis '\"as partly on account 
(43b). Of couxse, (sec Table 9a) the ~ is actuap.;y higher ~0.375 x 325) + (1.125 x 110) + (1.875 x 43)]/478 = 0.6825 
:: 68p., but this uses estimated midpoints and does not take 
account of the large number 'under 75p', thus 55p is a more 
reali st ic 'average'. . 
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of inflation between the two midpoints of the two 
periods of research, but partly becanse the inbuilt 
consistency check in the questionnaire enabled the 
parameters of a bookloan V<:11ue to be more accurately 
estimated, [lnd the estim<:1te (then ?5p) used in that 
thesis \vaG a 'minimum <:1vcra~o olc;timnto' at tho 9I j'X, 
oonfidence level, r<:1ther than an e"timnte of the 
mode. rle can, becnuse of this survey and because 
of the parameters alre<:1dy estimated in the e<:1rlier 
survey and the other means of estim<:1ting the avcr<:1ge 
value of the loan of a book detailed on page 4~, 
state .. lith some confidence, that a conversion rate 
of 36p can be used to convert the statistics of 
the issues of books from public libraries into 
re<:1listic estimates of the 'average' benefit obtained 
by a public from its lending library service and thus 
... 
to convert aggregate statistics into aggregate estimates 
of benefit applicable to the lending service, qua 
lending service. 
It is with the problem of other associated benefits 
in mind that we can now move to the third quention 
posed on p2.-ee 50. It is hOH He CCln discover the 
extent to 'tIhich the'value of a bookloan must be incre<:1sed 
(as a conversion factor) in order to account for other 
aspects of library benefit, that is, for example, the 
benefit obtainable from browsing, from the reference 
library 3ervice Hith associated information provision 
an~ from the interlibrary service. We have already 
examined evidence that all these 'book' services 
provided by a public library(in addition to that of 
actually lending books )have benefits \1hich correlate 
with the issue statistic. The previous section has 
shown, from observation, intervim1, questionnaire and 
secondary data, that the relative size of these functions 
is small compared with that of lending books, and that 
when measnred as varia111es they correlate wi tll the 
loans of books from libraries. 
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Brovvsing presents a problem, and it is doubtful whether (43c) 
an inflationlof the convprsion factor is necessar~ to 
take into account the benefits which a public receives 
from brovlSingin a lending library before actually making 
choice of a book. No reputable bookshop charges its 
customers a reading fee for the occasional ex~mination 
of books before purchasing them and if the question 
was that of valuing the opportunity to browse before 
making choice of books to be loaned the added benefit 
\'/'ould not be great, a few pence at the most. It has 
already been stated that there is a 2: 1 ratio bet\'/'een 
books browsed and books borrowed, somewhat consisl;eflt 
wi ththat of, 01"- even less than that of, brovlsing in 
bookshops, and also consistent with the large number of 
replies to questions 13 and ~4 indicating that an 
average period of 25 minutes was spent on visits to 
a library. 
But there is a second category of reader who spends 
a much longer period in the library generally. Some 
estimates in respect of this smaller category of reader 
postulate between 30 and 90 minutes. Here it is 
evident that the lending library is being partly used 
as a reference library and any browsing of this kind 
may be regarded in the same category as the valuation 
of the reference function. Indeed, the t.erm brovlsing 
is less applicable, for this category of reader is 
systematically using the library as a quiet place to 
read the books which he may otherwise read at home or 
elsewhere. Thus, we must ask of the data obtained in 
response to question 21 whether the annual valuation of 
the reference fWlction can account for such usage. 
The hypothesis that some readers (a distinct category) 
regard the library as a quiet place tQJ read books which 
others would borrow and read elsewhere is also partly 
\""",". 
indicated by the high correlation coefficient (0.533) 
bet\'/'een length of visit to a library and the frequency 
of visit. For all browsers \'/'ho did not' fall into t2tis 
(430). To avoid confusion the word 'inflation' in this 
particular oontext means the addition of a very small inorement 
to the oonversion factor (i.e. ~2 to ml ) ~o acoount for. the very 
b
sma11 benefit f~om 'browsing' books a and b bOrgr~ selecting 
oak c for loan. 60 
category brmvsing time W:1S a near-constant (as an 
average value), i. e. it did not vary much from person 
to person though it varied from one visit to another 
If we treat the smaller category of browser:' as a 
type of extended reference library user, then we can 
use the estimates of the annual value of the reference 
library service to estimate the extent to which the 
conversion factor must be increased to account for 
both 'reference browsing in the lending library' and 
'reference library usage'. It should be appreciated 
that this type of user is a relatively small category 
and that underestimation of this particular benefit 
by subsuming it into reference library usage is 
unlikely to affect the total benefit to any great 
extent. 
Let us then turn to reference library usage. Library 
users were prepared to pay an annual subscription of an 
amount which varied from 50p ~o £5 for this service. 
The mean of the frequency distribution of estimates (43d) 
was £1. 62p but its, standard deviation was 84, the 
high coefficient of variation (0.51) reflecting not 
only the variability of the statistic (affected by 
different attitudes to library usage) but also the 
posi'tively asymmetric nature of the frequency 
distribution. It follows that as reference usage 
is highly correlated with lending library usage, 
since the mean annual value of the reference service 
t 0 it s readers iiS £1. 62p and the number of books 
loaned from the lending library has a mean of 32.9 
per annum, as indicated on page 51, we may add 
an apportionment of the ratio estimate of £1.62 , 
32.90 
approximately 5p per loan to account for the benefit 
from~sociated reference library usage in the 
conversion factor. At most, the c'Onversion factor 
needs to be increased by 2p for the benefit of browsing 
and by 5p for the benefit of reference library usage 
from the mode of 36p for the direct benefit from 
lending to a revised conversion factor of 43p to 
account for lending, brol-Ising and reference librar bene.fi t s. 
no u 1ng some zero-oa egor1es, s maan 1S ower 
than that using integer-points of Table 8. 
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I now turn to the problem of valuing the inter-library 
loan service and. ask whether it is justifiable to 
increase the conversion factor in order to accolmt 
for the average relative size of benefit which the 
'typical' reader obtains from the inter-library 
loan service in terms of the average benefit whioh 
the typioal reqder obtains from the loan of a 
book, th~s aUgmenting ffi1 •••• m3 with m4 (inter-library benefit). 
If there is a good correlation between bookloan statistios 
and inter-library loan statistios there is reasonable 
justification for· the polioy of inoorporating a 
'slioe' of inter-library benefi-t in the oonversion 
faotor for 'translating' issue statistios into 
estimates of total annual sooial benefit. It has 
already been shown when oonsidering the seoondary 
data available from Havering, Linoolnshire (Lindsey 
and Holland) and Clwyd, that there is very good 
inter-branch oorrelation between issue statistics 
and request statistios. The only apparent exoeption 
is the disproportionate inter-library request statiBtics 
of central libraries, but this is partly acoounted 
by the fact that some branch ticket-holders actually 
go to central libraries to find books, and finding 
them not available request them from oentral rather 
than branoh libraries, (44). It has already been 
shown that there is a narrowly-dispersed ratio 
(ranging between 0.6% and 1%) between the statistios 
of inter-library loans and the total statistics of 
a given publio library system. 
How must we then prooeed to aooount for inter-library 
(44) See page 30 for a detailed oonsideration of 
this argument. ~ 
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service benefit? It is plausible to argue that, since 
all request statistics are included in issue statistics 
by virtue of the fact that books are issued after being 
requested, we need not increase the conversion factor 
at all. All requests which are are satisfied are loans, 
and all requests which are unsatisfied do not 'benefit' 
the reader making the request. 
The evidence obtainable from the questionnaire needs 
to be considered at this stage. Answers to questions 
19 and 20 showed that less than 5% of readers used 
the inter-library loan service more than on~e per year. 
'rlhe anSl'lOrS vlere consistent with the ratios which were 
previously calculated from secondary data, for the average 
annual request was 0.4, and as the average rate of 
borrowing per armum was 32.9, the sample statistic was 
a little more than 1% but was not significantly different 
in vie\'/' of the standard error of the sample mean in thd.s 
case, and the fact that standard deviation Has calculated 
from ~iscrete (i.e. non-fraction) answers, 
rrhe answer to question 2lb indicates· that the bulk of 
readers place far greater valuation on the inter-library 
request service than would appear to be commensurate with 
actual usage. (rhe estimates of the annual amounts which 
readers i'iOuldbe prepared to pay for the inter-library 
request service ranged from 50p to £5, as in the case of 
estimates of the amounts which readers would be preparew 
to pay for the reference service. Here the mean was 
lONer (£1. 43p) and the standard deviation was higher 
(91) and thus the coefficient of variation (0.64), but this 
coefficient again reflected the asymmetric natt~e of 
est imates rather than their dispersion. rphis variable 
is an interesting one, for it reflects the relatively 
large amounts which readers would be prepared to pay 
~ 
for a relatively infrequently used service. The 
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statement may be puzzling, but it must be taken in 
the context of opportwdty rather than usage. It 
is not a necessary inference that since the average 
reader values the inter-library request service at 
£1. 43, but only requests 0.3 books per annum, the 
value of a requested bookloan is 'on average' £1.43/0.3 , or 
£4~ 76. Although the value of a requested bookloan 
is likely to be higher to a reader than the value of 
the 'typical' bookloan, the mean estimate must relate 
to the value of the service, and the opportunity to 
use it at any time, rather than to the benefit from 
actual usage. 
He have already discussed the correlation bet\'leen 
the interlibrary request service and tho lending 
library function using both primary and secondary 
data but an evaluation of que~;tionnaire anS\'lers 
produced other relevant evidence in this connection. 
For example, the correl~tion between frequency of 
library usage (in terms of anSVTcrs to qucstion 12) 
and the valuation of the inter-library request 
service VTas 0.544, and the correlation between 
length of visit and 'inter-library request service 
valuation was 0.260. There were similar correlation 
coefficients bet\·reen frequency of usage and reference 
service valuation (0.452) and betl'reen length of 
visit and reference service valuation. (0.357). 
All these correlation coefficients are significant,. 
for even after invalid ahBwers had been excluded from 
assessment, the 5% and 1% significance levels of the 
correlation coefficient are 0.18 a.nd 0.14 respectively, 
but there is no suggestion of dependt:}nce of one variable (44a) 
on another. Using the same criteria)frequency of 
visit and length of visit were also significantly 
positively correlated (0.293). ~ 
(44a). In this context I use the term 'dependenoe' in an 
inferred 'causal' sense, rather than in the more extensive 
statistioal sense. 
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The correlation coefficient betl-Ieen readers I est imates 
of the average value of a loan and their estimates 
of the annuo.l value of the inter-library request 
service was 0.32 for a cross-section of the 
total sample of questionnaires, where answers to questions 
6 and 11 ,\Tere known to be totally consistent with 
answers to question 10. In this partioular case the' 
sample size W:lS 151 and the correlat ion ooeffioient 
was therefore' signifioant 'at the 1% level of significanlie 
We can therefore oonolude that, beoause of the high 
jOint correlation between valuation of the inter-library 
request service, the frequency of books borrowed, the 
frequenoy of attendanoe at libraries and the frequenoy 
of length of visit, t~at there is a good case for 
adding a small value to the conversion faotor to 
take readers' estimates of the average benefit from 
the inter-library servioe into aoo01mt. As the 
frequency of books borrol-Ted per annum has a mean of 
32.9 and as the mean value of the inter-library 
servioe to readers is £1. 43 per annum, it follows 
that, in view of the high correlation between the 
two aotivities, a further 4p (that is, £1. 43) oan 
32.9 
be added to the conversion statistio to aooount for 
this benefit. Thus our calculation of the conversion' 
factor becomes: 
p Notation 
The lowest mean estimate of the 
'average' value of a loan to a 
typical reader ••••••••••••••• 
An estimate of the value of 'prior' 
browsing expressed proportionately 
to each book borrowed •••••••••• 
An estimate of reference benefit 
expressed proportionately to 
correlated lending benefits "', 
An estimate of the inter-librp.ry 
request service, expressing the value of 
opportunity of using the service 
in terms of apportionment 'to each loan 
'l'otal cOllversion statist ic for 
all 'book' benefits from libraries 
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36 .. m1 
+ 
2 = ~ 
+ 
4 '" m3 
+ 
4 .. m4 
46 p =L~ 
This conversion factor is relevant to central 
libraries and to large branch libraries which provide 
all services. It is evident from the four category 
components of the conversion factor that it calmot 
neces:3arily be used for mobile libraries, and for 
small branch and institutional libraries, for they 
provide no reference service, yet it mugt be 
oonsidered that as the component in respect of reference 
library benefit included a value of benefit to regular 
broHsers at lending libraries, there need not be 
too significant a difference between the conversion 
factor for large libraries and for small and mobile 
libraries. For the purpose of this thesis we shall 
make a small difference in the conversion factor for 
small and mobile libraries and assess the extent 
to which total annual benefits OfJibrary systems are 
san~itive to small differences. 
We are nmv in a position to ask the final question 
of the data, of those which were listed on page 
50, that is, vlheth.ar the modal value of a booklor1n 
is sensitive to cost and category differences. 
The first answer to the question whether readers 
regard the loan of an expensive book as being 
worth significantly more than the loan of an 
inexpensive book must emerge. from direct analysis 
of answerf! to questions 10 and 11. Taking simply 
the association between categories containing the 
highest proportions of books in question 11 and 
categories of value of average bookloan in 
question 10 at 8 degrees of freedom (5-1) x (3 - 1) 
the chi-squared statistic was only 10.1 and not 
significant at any critical significance level. 
Further, the selection of tho most-favoured 
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category as the only category under responses 
to question 11, introduced an inbuilt polarization 
into the test, which would not have been the case 
if all proportions of all categories had been 
considered. Thus the calculated chi-squared 
test statistic represented the maximum possib+e 
level of this coefficient. A lower level of the 
stp,tistic would have been 10\ver. There is thus 
no significant association between the value 
categories of books bo~rro\'led and the typical 
values of ~oans to readers. 
The second set of evidence which must be considered 
may be obtained both from questionnaire responses and 
from date label analysis. In the first place, the 
aggregation of the proportions of the books 
borrowed under individual value categories,from 
question 11, indicated the relative frequencies 
2'8% .and 24% respectively under categories a and b. 
and only 23~, 18% and 7% respectively as answers 
to question categories c, d and e. We must allmv 
for some respondent inaccuracy in the data, for 
most readers do not ascertain the prioe of each 
book before borrowing it. However, it is 
evident from the data, that the aggregate relative 
frequenoies of the five value categories do not 
differ signifioantly from the value categories 
of the library bookstooks themselves. (44b). 
A meoond souroe of approach to this question 
was the analysis of date-labels on random 
selections of expensive and inexpensive books. 
Again, the borrowing frequenoies of expellsive 
books did not differ signifioantly from 
inexpensive ones, yet there would be a signifioant 
difference if the typical reade~oonsida~ed that he 
was having better value by borro1tling expensive 
books than by borrowing inexpensive ones, 
(44b). Karunaratne actually assesses t.he value of a 
bookloan as r% of its oommeroial value, but his findings 
are not neoessarily invalid. In Australia, \'lhere subsoription 
libraries survived :\Intil recently (e.g. Queensland), there 
may be more Ivalue-consoiousness' in borrowing (see 1 supra). 
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All the tests which wore carried out, using methods 
allied to date-label nnalysis, to ascertain whether 
there was a significant correlation between book-prices 
and book-usage, or an association bet\~een value-categories 
and book-usage, were negative in result. Every case 
had a similar result, and. samples were taken from 
twelve public libraries (again, as distant from each 
other as Llangollen in Hales and Rayle in Cornwall). 
In all cases: 
(i) the correlation coefficient between cost and usage, 
taking samples from books of different classifications, 
was not ~ignifioant; and 
(ii) the mean frequency of book 'borrowing per book did 
not differ significantly between expensive and inexpensive 
books. 
In this case we may infer that, if readers were so 
price-conscious in their selections of books to be 
loaned, that they valued the loan of each book in 
terms Jf its commercial price, there would be a greater 
demand for the loan of expensive books than for the 
loan of inexpensive ones. The anSVlers to question 
5 must again be considered in this context. From 
both categories of data the most logical inference· 
which we may m;lke is that most readers do not use 
libraries to get 'value for money' (in the commercial 
sense), but to read whatever books they m,c,y be 
8isposed to read at any given time either by 
study, necessity or even impulse. 
Thus, while readers generally regard the value of 
library usage as a f~nction of the frequency of 
borrowing, not many, except the most price-conscious, 
regard the value of library usage as a function of 
book prices. The loan-popularity of slJIle books is 
obviously much greater than others, just as the 
loan-popularity of Similarly priced film performances 
may, for example, differ. But such popularity is not 
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a function of cost or of book-price. 
Neither is it a function of either general category 
or of the subject category of a book. The categorised 
answers to question 8 were few. Only in 38% of cases 
did readers indicate that there was greater value 
to them of books in anyone subject category, in the 
sense that the opportunity cost of books borro\ved 
was greater than that of books generally. Further, 
these category choices were no different· from those 
whichhlould be obtained by random methods. There was 
no population consensus that books of any general 
category or subject category had a greater loan 
value because they belonged to that category. 
Secondary data must be considered at this point. An 
analysis of the subject-categorised secondary data 
in respect of issues of books at Bristol, Cardiff, (45) 
Luton and two London boroughs indicates that the relative 
demand for fiction books is greater in areas of poor or 
low social class than in those of high social class. 
A comparison of the ratios of fiction books to total 
books borrowed bet\veen Bristol (Redland), Cardiff 
(Splott) and those for Bristol and Cardiff generally, 
indicate that there is a significant difference,,1n demand. 
But this is not evidence that people vlho live in areas 
of highly significant demand for fiction books, for 
example, would be prepared to pay more for fiction 
book.borrowing if there was a frequency-based system of 
paying for library usage.· It is instead probable that 
there \vould be a reduction of borrowing because of the 
nature of the districts involved and the comparative 
poverty of readers. 
\..7r 
45. For some examples ovor the period 1970-1973, the 
ratios of Fiction/Non-fiction 1'lere 0.82 for Cardiff 
Central library, 3.4 for middle-class areas such as 
Vlhitchurch but consistently between 9.5 and ll.8 for 
industrial areas such as Splott and over 13.2 for the 
Cardiff Dock area. Similar ratios were calculated from 
data sent by the other library authorities mentioned. 
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Thus, there is little doubt th~t the loan-value of 
a book is a variable ,for some books are more in 
demand than others) but there is a good case for 
concluding that the variable nature of the value of 
the loan of a book is related to its specific 
information content (whether fiction or non-fiction) 
in terms of public demand, rather than to the class 
of information which it contains or its value as a 
book. Most respondents, when questioned, were 
capable of ranking books \'fhich they had read in some 
sort of preference order, and thus from ordinal 
variability we may logically conclude that different 
prices could be assigned; to different bookloans, if 
readers ,,,ere asked to provide values 'of specific 
loans at specific times. 
But this is as far as one may move with the analysis 
of variability of book-loan values. All empirical 
and 'secondary evidence indicates that book-loan values 
are neither price-sensitive no~ category-sensitive, 
but are related (in variability) to the impact which 
the reading of the book makes on the reader, either 
in respect of information or enjoyment at the time 
when it is read. (45a) 
It is, of course, true that libraries lose larger numbers 
of high-priced books than of low-priced books either 
because of theft: or of default in borro\'ling, but this 
is because the possession-value of high-priced books is 
greater than that of low-priced books, even Hhere the 
possession of the book is illegal. But this problem 
is different from that of valuing a loan, as a loan. 
frhe evidence shows that each book-loam has a value, 
that the dispersion of values is positively skewed, 
having a mode at about 36p., a lower extreme of zero 
'14'. 
(45a). Or, of cotu'se, the neoessity of reading it for 
educational purposes. 
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and an upper extreme of £2 with very few exceptions, that 
the dispersion of values is generally much smaller -than 
that of the prices of the books themselves and that 
the dispersion of values is a fWlction 'of the individual, 
impaot of the book on each reader that borrows it, 
rather than being the funotion of the book's indige'nous 
oharacteristics, such as price or reader-class or 
subject-ca.tegory_ 
Thus, \vhile it may have seemed that greater aocuraoy 
of a lending service could be obtainable by making 
a matrix classifioation of books based on (i) price 
and (ii) category differenoes, and applying different 
conversion r~tes to the issues of books in each of 
the price-category oells of such a matrix, it is 
unlikely -that suoh a procedure would provide a more 
acourate total value of a lending service than that which 
would result from using a uniform conversion rate~ 
Finally, we may, of course, use the only acourate 
value-indicator that may be available in these 
oircumstances, the borrowing frequenoy of the book 
itself, and subjeotively price the loan of the book 
higher if, for example, where the Browne system is 
still used, it has a larger number of date-label 
stampings than others. But even this procedure is 
self-defeating, for ·the very existence of a larger 
number of issues in respect of suoh a book renders 
it more valuable to the library system as a whole 
than that of an infrequently-used book, using the usage 
-value cri'teria that I shall develop in ohapter 9, 
even if a ·uniform conversion s·tatistio is applied. We 
may thus st~~e, with confidenoe, that loans can be 
treated as homogenous units for the purpose of 
estimating the value of a library system's lending 
",It, 
funotion, and for the purpose of estimating the annual 
value of a library system to its publio generally. 
1.5. Summary 
This is provided in Chapter 10, 10.2. Conclusions 1 to 14. 
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Table 1. A Reproduction of a Pilot Questionnaire used 
to obtain datafrom [,ondon respondents for the M.Phil 
thesis on London libraries, and as a framework to the 
larger questionnaire used in the current study (see Table 2) 
A Hl!:S.8ARCH QUES'rIONNAIIlli '110 OB'rAIN. 
INDIVIDUAL EVALUA'rrON OF LIBRAHY LOANS 
Please answer as many questions as you can 
1. Approximately how many books of all categories 
do you read per year? ( ) 
2. HOvl many, of these books are: 
(a) purchased? 
(b) borrowed from a public library? 
(c) borrowed from other sources? 
( ) 
( ) 
( ) 
(d) read in library reading rooms, reference 
libraries and in shops? ( ) 
3. Assume that lending facilities were not obtainable 
freely, and that you had to pay for borro'tling books. 
How would you prefer to pay? 
(a) a flat subscription per year? ( ) 
(b) a charge of x% on the value of each book ( ) 
(0) a fixed charge per book borrowed () 
(d) a charge per book, varying \-li th the length 
of time the book was borrowed ( ) 
4. Hhat value, on average, do you attach to the 
opportunity of borrowing and reading a book? 
(a) under 10% of the value of the book 
(b), betW'een 10% and under 30~0 of its value 
(c) between 30Jb and under 5050 of it s value 
(d) over 50% of its value 
( 
( 
( 
( 
5. What proportion of the books you read are read for 
(a) professional and occupational reasons? 
(b) information and education? 
(c) leisure and enjoyment? 
Thank you for your co-operation 
( 
( 
( 
Summaries of the results of this pilot questionnaire 
appeared in pP. 206-7 of the M.Phil thesis. 'l'he main 
data differences are discussed in chapter 1 of the text. 
12 
) 
) 
) 
) 
) 
) 
) 
'.[lable lao 
Notes on the anmlers from this questionnaire. 
Some valid results from this questionnaire, first 
administered to 251 respondents , but \1i th a later control (60) 
group, -the earlier respondents being mainly library 
members, or students are as follow: 
Q,uestion 1 12,956 (mean = 51) with anSi'lerS actually 
varying vTidely from 1 to 200 per annum. The mean is atypical 
and results from the inclusion of a few large values. The mode 
lay betv:een 35 and 40 per armum for the earlier study. The 
control group mean was lower. 
(..),uestion 2. 
Category Earlier Group Control Group 
Frequency '~~ Frequency sf/ jO 
(a) 2074 16 564, 23 
(b) 9157 71 1512 62 
(c) 1685 13 339 14 
(d) 0 0 36 1 I 
12956 100 2431 100 I 
Question 3. 
(a) 169 67 34 57 
(b) 0 0 2 3 
(0) 27 11 7 12 
(d) 55 22 17 28 
251 100 60 100 
(:tuest ion 4. 
(a) 13 5 7 12 
(b) 75 30 15 25 
(c) 89 35 20 33 
(d) 74 30 18 30 
251 100 60 100 
Question 5. Aggregate RelativC:J J?requencics 
(a) 27% 20% 
(b) 18~ 19% 
(0) 52% ~ 61% 
--- --- - -
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'l'ab~e 2. ~ A Reproduction of the Quest ionnaire administered 
to obtain the data used jn Chapter One of this 1hesis 
PUBLIC LIBRARY EVALUA'rIUII PROJBC'l': Rl!;8EARCH Q{JES'nONNAIRE 
You have been randomly selected to participate in a research project 
intended to improve methods of evaluating the services from 
public libraries. All the anSVlers that you give will be treated; 
as confidential. If you are unable to answer any question please I 
leave the anSVler space, blank. Otherwise please tick Vlhere 
appropriate. 
1. Approximately ho\., many books do you read! per year? ( ) 
2. Are you (a) under 18? ( ) ; 
(b) over 18 and under 30? ( ); 
(c) over 30, and not retired? ( ) ; 
(d) ret ired!? ( ) . 
3. Would you regard your main occupation as: 
(a) professional? ( ) ; (d) student? ( ) ; 
(b) clerical? ( ) ; (e) housewife? ( ) ; 
(c) manual? ( ) ; (f) other? ( ) . 
4. How many of the books that you read per year are: 
(a) bought by you? ( ) ; 
(b) given to you? ( ); 
(c) borrowed from a public library? ( ) ; 
(d) borrowed from other sources, e.g. college libraries? ( 
(e) read in reference libraries? ( ) . 
5. If you had to pay directly for the services of a public 
lending library (i. e. if thore • .,ere no free: lending 
facilities), how • .,ould you prefer to pay for the loan of 
books? (Please rank your preferences 1,2, 3, 4). 
(a) a flat subscription, per year? ( ); 
(b) a charge of x5~ of the value of each book borrowed.? 
a fixed~ charge per book borrowed?( ); (c) 
( d) a charge per book, varying with the length of time 
the book was in your possession? ( ). 
6. If you had to pay a charge based on a percentage of 
the value ,of each book borro\.,eo.: from a public library 
how much would you be prepared to pay for the 'opportunity 
of borrowing and reading the average book? 
(a) between10% and under 10% of its value? ( ) ; 
(b) betvleen 10% and under 30%,Qf its value? ( ) ; 
( c) bet we en 30% and under 501s of its value? ( ) ; 
(d) 50% of its value, or over? ( ) . 
Assume 'value' to mean 'shop-price' for the sake of 
simplicity of answer. 
( 
• •••••••• /continued 
14 
) ; 
) ; 
Table 2 continued 
7. \t/ould you anm'ler to question 6 be significantly 
different for: 
(a) adult fiction books? 
(~) childrens books? 
(c) adult non-fiction books? 
( 
( 
( 
) ; 
) ; 
) . 
8. Categorise the subjeots where you think that the loan 
of an average book may be at least 30% of its value 
(i.e~purchase prioe) to you: 
General ( 
Philosophy ( 
Religion ( 
Sociology ( 
Natural Sciences ( 
) ; 
) ; 
) ; 
) ; 
) ; 
rrechnical 
Arts 
Literature 
History/Geography 
Biography 
( 
( 
( 
( 
( 
9. Estimate what peroentage of the books you borrow are: 
Adult Fiction 
Childrens. 
General 
Philosophy 
Religion 
Sociology 
( 
( 
( 
( 
( 
( 
) ; 
) ; 
) ; 
) ; 
) ; 
) ; 
Natural Sciences 
Il1echnical 
Arts 
Literature 
History/Geography 
Biography 
( 
( 
( 
( 
( 
( 
) ; 
) ; 
) ; 
) ; 
) . 
) ; 
) ; 
) ; 
) ; 
) ; 
) . 
10. Is the average book-loan from a public library worth to you: 
(a) under 75p? ( ); 
(b) bet\'leen 75p and £1. 50p?- ( ); 
( 0) over £1. 50p? ( ) • 
11. Estimate the proportion of books that you borrow from 
a public library, which are valued (e.g. shop-priced): 
(a) under £2. 50p? ( ) ; 
(b) £2. 50p and under £5. OOp? ( ) ; 
(c) £5. OOp and under £7. 50p? ( ) ; 
(d) £7. 50p and under £10. OOp? ( ) ; 
(e) £10. OOp or over? ( ) . 
12. How many times per month do you visit a public library? ( 
13. How long, on average, does your visit last? ( ) . 
14. What proportion of this time do you normally spend: 
.... 11:r., 
(a) in the lending library? ( ) ; 
(b) in the reading room? ( ) ; 
(0) in the reference library? ) . 
15. How many times a year do you specifically visit 
a reference library? ( ) . 
••••••••• /continued 
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). 
Table 2 concluded 
16. How many books (app~oximately) are you likely to 
consult when visi tillg a reference library? () ~ 
17. How many books do you 'browse' through on each visit 
to a lending library before making your selection 
of books to be bor-roweeL? ( ) ! 
18. How many books do you borrm-r on each visit? .(). 
19. Do you ever use the inter-library loan service? ( )~ 
20. If so, how often do you use it per year? (). 
21. If you had to pay annual subscriptions, either 
(a) for the use of a reference library; or 
(b) for the use of the inter-library loan service; 
how much would you be prepared to pay: 
(a) for the use of a reference library per annum? ( ); 
(b) for the use of the inter-library loan service 
per alillum? ( ). 
22. How, in your opinion, should libraries be funded: 
(a) by making loans from the public? ( ) ; 
(b) by local income taxes? ( ) ; 
(c) by rates, with centr.al Government support? ( ) ; 
(d) entirely by Central Government? ( ) . 
23. What long-term expenditure would, in your opinion, 
best inorease the long-term efficiency of a library service? 
(a) Administrative Buildings ( ) ; 
(b) More Branoh Libraries ( ) ; 
(c) Mobile Libraries ( ) ; 
(0.) Computer Installation ( ) ; 
(e) Larger Central Libraries ( ) ; 
(f) Better Training of Staff ( ) ; 
(g) Better Storage Space ( ) ; 
(h) More Books ( ) . 
Please answer question 23 by ranking your preferences 
1, 2, 3, 4, 5, 6, 7 and 8. 
'l'hank you very much for your co-operation. 
lli:. 
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Table 3. Evidence ~rom secondary data in respect 
of the relative sh;es of reference and lending activities 
iil Frequency and Relative FreCluoncy of Issues 
Luton Data Reference Lending Tote,l 
Library Library 
(excluding 
centres & 
schools) 
1970-71 43,117 1,816,768, 1,859,885 
1971-72 58,214 1,922 ,785 1,980,999 
Aggregate 101,331 3,739,553 3,840,884 
Relative 
Frequencies (2.6%) (97.4%) (100%) 
(ii) Relative Frequency of Other Statistics: 
(using Cheltenham 1973-74 data). 
Details of Activity Frequency Ratio to 
Issues 
Reference Library 
Enquiries 53,134 (3.373~) 
Reference Library 81,230 (5.159,%) Attendance 
Issues from 
Lending Library 1,574,518 
Notes. 
1. Stat ist ics of reference library issues are difficult 
to obtain, and do not include some open-shelf issues. 
As the lending library iSBues do not inolude some 
school and institution lending, the ratio bet\-,een. 
the two sets of frequenoies iis oomparable 
2. The justifioation for the ratios under (ii) iis that 
even if those who attended lelldinr,: libraries only 
borl'OHed one book per attendanoe, the relative 
frequency of attendance of reference libraries is 
low. Also referenoe libraries are,to some extent, 
matched in enquiries by the fact that oomparable 
information is often sought' in lending libraries. 
3. The percentages obtained from these tables, not only 
oonform \,li th the reference/lending stock and staff 
ratios of Cheltenham and Luton, but with national 
figures available from the L.A.R.(R.S.I.) publications 
listed in the bibliography. 
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Table 4. Evidence from the Questionnaire (Table 2) earlier 
in respeot of the relative sizes of referenoe and lending functions 
Question I Detail 
Valid 
lifo. 
4e. 
12 
14a 
140 
15 
21a 
Books read 
p.a. in 
referenoe 
libraries 
Visits to 
libraries per 
month 
Proportions of 
time spent in 
lending and 
referenoe 
libraries 
Replies 
515 
532 
541 
Speoifio visits I 310 
to referenoe lib 
-raries,per year 
Annual Value of referenoe 
servioe. This mean was 
oaloulated from responses 
where values were aotually 
stated. If ambiguous 
zero/non-response answers 
are inoluded it is lower 
Comment 
The mean was 3.22 but 
the dispersion "ras 
large, most answers being 
zero, but less than 10% 
olaiming to read more than 
10 books per annum in 
referenoe libraries. 
The ratio 3.22/42.1 is (*) 
7.64%, and consisted \iTith 
Table 3's ratios. 
Mean = 3.70 
standard Deviation = 4.56 
A frequenoy distribution 
appears in Table 4a. 
The objeot is comparison 
with question 15 reo 
speoifio visits to 
referenoe libraries. 
These were sometimes 
expressed in peroentages a.nd 
sometimes in minutes. But 
the lending libra.ry/referenoe 
library time ratio ltlaS used 
Mean = 0.746 
Standard deviation = 0.378 
r.1ean 10: 5.88 
standard deviation = 15.35 
This was highly variable 
and the mode was muoh lower. 
But the visit ratio is . 
(using means) 5.88At2 x 3.7cl 
(see 12 above) (= 13.2%). 
That between modes is muoh 
lower. 
The mean value was£2:~5, 
and the standard deviation 
2.089. This is equivalent 
to respondents' esimates of 
only borrowing about 8 books 
using 441 responses. 
1. Under 4e, the value 42.1 is obtained from Table 10 whioh 
gives the mean aggregate of books read per year. 
2. All these response analyses show that the size and value 
of the referenoe aotivity is muoh less than that of the 
lending aotivity, ~nd that the lending activity oan thus 
be used as a signHicant estimator of total library activity. 
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Table 4a. Frequency Didribution of Visits to libraries 
Eer month in explanation of the data in Question 12 above 
Number of Visits per l'lonth Frequency of Relative 
Interval Classes Observations Frequency 
Under 3 321 0.603 
3 and under 6 127 0.238 
6 and under 9 51 0.096 
9 and under 12 16 0.030 
12 and under 15 9 0.018 
15 and over 8 0.015 
Aggregate Frequency 532 1.000 
Notes 
1. These answers are consistent with those provided in 
Table 12 of the repont by Taylor and Johnson: Public 
Libraries and their use, commissioned by the D.E.S. 
and published by H.r.1.S.0. 1973 in the follmV'ing respects: 
(a) The mean is 3.70. In the Taylor report the most 
frequent observations are those categories of 
readers who visit libraries either once a week 
or once a fortnight. 
(b) Although the mode of the above frequency distribution 
is less than three visits per month, it must be 
oonsidered that the Taylor and Johnson project used 
questionnaire responses completed by visitors to 
libraries during a particular week. Thus, there was 
a small bias against the inclusion of non-frequent users, 
whioh the earlier researohers did not need to take into 
account for their purposes. 
2. The above distribution has some resemblance to a Poisson 
frequenoy distribution. In this respect it oontrasts with 
that of the distribution of frequencies of specific visits 
to referenoe libraries per annum. 
3. There is signifioant agreement with Taylor (supra) when it 
is considered that some readers are likely to give 
conservative estimates about the number of visits per month 
(i.e. giving between 3 and 4) While the same readers could 
legitimately claim to visit a library once per week. 
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'rable 5(a) Frequency Didribution of Persons using the 
reference library in the 269 observation branch study 
User Frequencies of 
Frequellcies Observations 
Under 2 80 
2 and under 4 59 
4 and under 6 91 
6 and under 8 22 
8 and under 10 14 
10 and over 3 
Aggregate ~b)l 
'--
Hotes 
1. Tho apparent bimodal appearance of the distribution with 
modal groups at 'under 2' and at '4 and under 6 t 
derives from the number of occasions on "Thich there >vere 
no users of the reference library. The mean is 
listed in 'lIable 6, and appropriate coeffioients on Table 7 
2. The distribution is positively asymmetric, and. the 
small frequenoy intervals for this particular table 
are neoessitated by the small freQuencies of users. 
Table 5(b) Frequency distribution of persons using the 
non-fiction room in the 269 observation branch study 
User Frequencies of 
Frequenciles Observations 
Under 3 23 
3 and. under 6 21 
6 and under 9 146 
9 and under 12 65 
12 and under 15 6 
15 and. under 18 6 
18 and over 2 
Aggregate 269 
Note 
In both these cases there is a significant correlation 
betVleen 8.ttendances and issue frequencies, even in the 
case of the reference library, and even allowing for the 
effect of extreme values of an asymmetric distribution. 
'l'he coefficients are 0.648 anll 0.862 respectively where 
n = 269. 
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Table 5(c) Frequency didribution of numbers using 
the fiction room in the ?69 observation branch study 
Uscr li'requencies of 
Frequencies Observed ions 
Under 3 16 
3 and tmder 6 29 
6 and under 9 118 
9 and under 12 74 
12 and under 15 18 
15 and under 18 12 
18 and over 2 
Aggregate 269 
-
Table 5(d) Frequency distribution of books issued on loan 
I 
! 
at half-hour intervals concurrent \'lith observations in 5(a)-(c) 
Books issued within Fre'luency of 
a half-hour period Observations 
Under 20 11 
20 and under 40 32 
40 and under 60 78 
60 and under 80 103 
80 and under 100 34 
100 and under 120 8 
120 and over 3 
Aggregate 269 
Notes 
1. These tables confirm the relative frequency ratios} 
given in 'rables 3 and 4, but use) primary data, i.e. 
frequency counts made at a branch library. The 
data in respect of issues was obtained by borrO'\'Jing a 
book on arriving at the library, making the person-counts 
within the half-hour period, and borroVling a second book 
on departure. 11he number of issues that had been made 
during the half-hour period was obtained by deducting 
the former ticket number from the latter. 
2. It is again observable that there is a correlation 
of 0.585 betHeen fiction library attendance and 
issues \'lhere n = 269. 
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fJ.1able 6. 'Means and standard Deviations of Frequencies 
given in fJ.1ables 5(a) to 5(d), i.e. 269 observation study 
Varia1)le !liean Standard 
Deviation 
Reference Room 
Attendances 3.3191 2.282 
Non-fiction Room 1.6611 2.155 Attendances 
Fiction Room 
Attend.ances 8.5911 
2.656 
Lending Library 
Issues (in half 66.8141 12.183 
hour periods). 
'rable 1. Correlation filatrix, giving the coefficients for 
269 observations, together with comparable coefficients 
from a 40 observation study at a non-ph~tocharging library 
ReferelJ.ce Room 
Attendances 
Noli-fiction Room 
Attendances 
Fiction Room 
Attendances 
Lending Library 
Issues (in half 
hour periods). 
l';otes 
Reference 
Attends~ 
1.000 
(1.000 ) 
0.159 
(0.631)* 
0.781 
(0.631)* 
0.648 
0.578 
Non-fict. 
Attends 
1.000 
(1.000 ) 
0.741 (*) 
0.862 
(0.617)* 
Fiotion 
Attends 
1.000 
(1.000 ) 
0.585 
(0.617 )* 
Issues 
1.000 
(1.000) 
1. Where possible, the non-photocharging library equivalents 
are given in braokets. 
2. There was no distinction between, fiction and non-fiction 
rooms in the latter case so the frequencies were combined. 
for the purpose of correlation. Thus two coeffioients 
are identical and one indioated (*) "las not-possible 
3. The tables show that the scale of activities of reference 
and lending are 3.319/(1.662 + 8.591) = 3.3/16.2 = only 20~b. 
This supports the data in Tables 3 and 4, and the high 
cor:re:j.ation coeffioients indicate that lending library 
actJ.vJ.ty J.S a valid estimator of total aotivi ty a}ld benefit. 
P',' 
Table 8 The two-VIay association between borrowing 
frequencies and readers' estimates of referenoe and 
inter-library loan benefits as annual monetary equivalents 
2la £1 £2 £3 £4 £5 I Total 
(2lb) & & 
under over 
4c (values were only approximate)(*) 
Under 20 121 13 19 153 
(123) (10) (12) 
- (145) 
20 and under 40 61 72 12 3 11 159 
(72) (71) (8) (6 ) (157 ) 
40 and under 60 6 16 7 15 17 61 
(14) (12) (10) ( 13 ) (11) (60) 
60 and over 7 10 19 10 22 68 
(6) (8) (22) (9) (19) (64) 
Total 195 111 57 28 50 441 
(215) (101) (52) (22) (36) (426) 
(¥J Answers were usuall;y: :Erovided to the nearest 120und 
Key and Notes 
1. The value categories answer questions 21a and 21b 
respeoting (i) readers' estimates of annual benefits 
of referenoe ~~rvioe and (ii) readers' estimates of 
annual benefits of inter-library loan services. 
2. The latter values are shown in brackets. 
3. The vertical oategories represent books borrowed per 
annum, and answer 40 
4. Most respondents gave the' same answers to both questions. 
5. The calculation of chi-squared statistics is rendered: 
difficult because three of the cell-categories are 
less than 6 in frequency, however: 
+ 
Excluding these three categorie~ the statistio would be 
212 262 12 102 322 82 72 212 
67 + 39 + 20 + 71 + 40 + 21 + 18 + 27 
12 12 112 102 232 72 102 62 142 
15 +.- :ra+T + '7 + 30 + 17 + 9 + ".4 + 8 
=219.9, which is signifioant at 1% and 5% levels for 
either 12 or . 9 degrees of freedom (i.e. ~~- 3) 
6. A 2 x 2 chi-squared test using the '60 and over' and 
1£5 and over is highly significant: ohi-squared = 68 
with on~ 1 degree of freedom. 
8~ 
'( 
Table 8a. Typical Data, from H8.vering Borough, showing the 
consistenoy: of associatiun between issue and l'(lquest statistios 
Library & Year Issues Members: Requests Issues Requests Mp.mhA'I" Member 
1910/71 
Central 478555 15423 10931 31.0, .709 
Col1ierRow 326003 7636 3885 42.7. .509 
Elm Park 238362 5299 3543, 45.01 .669 
Gidea Park 268581 6229 4330 43.1 .695 
Harold Hill 243601 6026 3219 40.4, .534 
Harold Wood 182538 4175 2395 43.7 .574 
Hornohuroh 480475 9275 5555 51.8, .599 
Rainham 183671 6082 2108 30.2, .347 
South Hornohuroh 134584 3387 1255 39.7 .370 
Upminster 494871 1~372 7331 43.5 ,645 
1971/72 
Central 479165 19276 10769 24:.8,· .559 
Collier Row 315868 10713 3736 29.5, .349 
Elm Park 221503 7785 3456 28.4 .444 
Gidea P9trk 266569 7848 3585 34.0 .456 
Harold Hill 225457 8303 2593 27.1 .312 
Harold Hood 176654 5132 2219 34.4, .432 
Hornohuroh 480804 13653 5847 35.2; .428 
Rainham 195820 5815 2096 33.6 .361 
South Hornchurch 125199 4507 1182 27.7 .262 
Upminster 4943136 14424 6696 34.2 .464 
Notes 
1. The above data is illustrative only and included: 
(i). to sholi that the inter-library service aotivity 
is part-correlated with issues, and is a relatively 
small aotivity in comparison with it.( Hence, bookloan 
statistios can be used as a powerful estimator of 
inter-library servioe benefits, quite apart from 
detailed statistios of the latter); 
(ii) to illustrate that the ratio between requests and issues (and henoe between their estimated benefits)is usually 
less than 2%, and that the oorrelation between the 
tl..zo types of benefits is, in any case, sufficiently 
high, to do so, when Central Library statistics are 
exoluded.Even when included rank ooeff~oients are 0.9. 
2. The values of issues per member are consistent Mith those 
provided by respondents to the two questionnaires, see 
particularly Table 11, and also Table 8 (supra). the 
higher ~0/7l values having been affected by junior borrowing. 
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Table 9 A Summary of Answers to the Questionnaire (Table 2). 
Question 
1 
2 & 3 
4 
5. 
6 
7,8 & 9. 
10 
11 
12 - 15 
16 - 18 
19 & 20 
21 
22 
23. 
Detail and Comment 
See Table 10 for frequency table 
Included as a check on the 
representativeness of the sample. 
The answers are not significant. 
See Tables 4 & 11 for relevant 
replies (i.e. those.in respect of 
reference and lending functions). 
There is agreement with the results 
of the earlier questionnaire (Table la). 
Out of 329 valid responses (many simply 
ticked one of the sections, despite the 
request to rank preferences) the answers 
of first choice were (a) 99 (30%); (b) 
102 (3l1~); (c) 79 (24'}b) and (d) 49 (1510). 
Although there was a slight preference for 
(b) a percentage of each book borrovTed in 
terms of value, this was not significant 
as the Friedman "liest showed when applied, 
( i • e. the two-vTaY non-paramet ric rank test). 
See Table 9a. 
Included to check the representativeness 
of the sample. Answers do not differ 
from published data. 
See Tables 9a and 9b. 
Aggregate proportions were (a) 28%; 
(b) 24%; (0) 23%; (d) 18% and (e) 7% 
This does not differ significantly from 
the distribution of popular titles. 
See Table 4 
This is discussed in the text. 
In the case of 19 there was a high 
proportion of non-response, while 
only 35% of respondents answered 
20~ the mean rate of inter-library request 
usage being only 0.4 books per annum. 
For all readers it is probably less 
See the data in Table 8a for example. 
Answers are provided in Tables 4 and 8 
This was asked simply for an assessment 
of public opinion. Ranking is'fiormal 
Most respondents preferred (h) more books; 
with larger central libraries (e) and 
more branch libraries (b) as next 
preferences. Administrative buildings (a) 
and computer installation (d) were 
distinctly unpopUlar. 
ts5 
Table 9a. Unadjusted Answers to Question 6. Estimates 
of Loan Value exprer:;ed as a proportion of Book's Value 
Interval Class F'roquency Relative 
Frequency 
Under 10% 82 0.17 
1<:>'% and under 30% 155 0.32 
30% and under 50% 179 0.37 
50% and over 67 0.14 
Aggregate 483 1.00 
Note 
This table does not differ significantly from those 
in Table la except in the lowest category, probably 
reflecting a shift of valuation in the context of 
increasing prices between the periods in which the 
two questionnaires were administered. However, the 
answers ,,,ere not entirely oonsistent with those of 
questions 10 and 11 when matohed, for if the modal 
value of a book is £4 (using data), not more than 
about 40% would be prepared to pay under 75p for 
the loan of eaoh boole borrowed. Ye·~ aotual valid (478) 
replies to Question 11 were' 
(a) Under 75p , 325. c (68%) 
(b) 75p & under £1.50p, 110 (23%) 
(0) £1.50 and over, 43. = (9%) 
Table 9b adjusts (i) by using valid (i.e. oonsistent) 
replies to questions 6, 10 and 11, and by supplementing 
other replies using the data from question 11. 
Table 9b. An adjusted frequenoy distribution, g~vl.ng 
estimates of loan value ·3,S a proportion of a book!s value 
I 
I 
! 
Relative 
Interval Class Ii'requency Frequer.o:y 
Under l~(e.g. approx. under 40p) 1~6(*) 0.55 
10% and under 30% (e.g. between 
values of 40p and £1.20) 70 0.33 
30% and under 50% (e.g~ between 
values of £1.20 and £2~00 approx) 21 0.10 
50% and over (approx. £2 and over) 3 0.02 
Aggregate 210 (*) 1.00 
-
Note (*) Fully inconsisteYl.t answers to 6,10 & 11 exoluded 
This table provides a conservative and realis·tio estimate 
of the average value of a bookloan to an average reader. 
The mean of the distribution is 11% x £4 = 44p, but the 
point-estimated mode is 10\OTer (i.e. 36p). rl1his is used 
in later ohapters (augmented for other, e.g. reference 
benefits) Note that the value 116 (*) is greater than the 
82 of Table 9a, for it WiltS augmented by reference to 
answ~rs to Quest~on 10, and also inoluded some zero ~eplles omitted from Tabl~ 9a. 
~~/. 
A 
~ . 
'rable 10. Frequenoy Distribution and Relative 
Frequency Distribution. of 1300ks Read per Annum 
Class Interval Frequency 
Under 20 152 
20 and under 40 161 
40 and under 60 123 
60 and under 80 45 
80 and under 100 32 
100 and over 49 
Aggregate 562 
('200 and over'sub-olass) (19) 
Notes 
Relative 
Freauenov 
27.1 
28.6 
21.9 
8.0 
5.7 
8.7 
100.0 
(3.4) 
1. Although there vlere 607 replies, in 45 cases answers were 
either 'not knOrm' or left blank. 
2. The mean frequency of books read per annum Has 42 .1, but· 
the mode was near 30, as the table shows, the group 
'20 and under 40' aotually containing the mode. 
3. 1110st answers in the last class vlere either '100', 'about 
100', '100+', '150' or '200'. 'rhus, because of the 
importance of the '200 and over' subclass on the mean 
of the distribution, iit has been shown in brackets at 
the foot of the table. 
'llable 11. Frequenoy Distribution and Relative Frequency 
Distribution of Books borrOi"ed from Public Libraries per annum 
Class Interval Frequenoy Relati ve l 
Frequ.ency ! 
Under 20 217 39.2 
20 and under 40 189 34.2 
40 and under 60 64 11.5 
60 and under 80 32 5.8 
80 and under 100 30 5.4 
100 and over 22 3.9 
Aggregate 554 100.0 
. (1,200 and over' subclass) ( 4) (0.7) 
-
-- ---- --- ------
Notes. 1. There were less answers to this question (554). 
2. Although the mean of this distribution was 32.9, the mode 
was lOvler (about 19), the mean having been affected by the 
very large borrowing of the most frequent category (i.e. 
100 and over). The ratio betvleen the modes 19/30 (=63%) 
accords with that of the control group in the earlier 
research project (See Table 1a. (= 62%». 
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Chapter Two. An Analysis of the Causes of Variation of 
the Issue Statistic to assess their relative importance 
2.1. Introduction 
This chapter COi:lmences the second part of the thesis 
and examines the causes of variation in the frequency 
of issues (and of issues per capita) by employing 
the following methodological steps: 
(i) first, a tabula rasa approach is adopted, that is 
to say, a clean sheet is taken, and all the empirical 
means are used to categorise the causes of variation 
in the rate of issues per capita, without reference 
to or discussion of the pre-existent theoretical 
explanations, and these are discussed so that the; 
causes of specific and occasional variation can be: 
isolated and eradicated, and the more general factors 
retained for model-building; 
(ii) the work of some academics is then considered 
so that the important regressor variables can be 
retained for model building; 
(iii) an historical study follows, involving time 
series analysis of the 'issues per capita' and issue 
statistics, to assess the probable effect of 
capital expenditure on the issue statistic in Great 
Britain as a vThole; and then 
(iv) the model is further refined by considering 
the effect of social class and revenue expenditure 
on the issue statistic by: 
(a) summarising work undertaken in the earlier 
thesis (6) to relate revenue expenditure to the 
issue statistic; and 
(b) discussin& other evidence that has become 
available on the effect of revenue expenditure on 
the issue statistic, since the completion of 
that thesis. 
Finally, before proceeding in subsequent chapters 
to consider specifically the data used in the current 
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research, those of tile English counties, I shall 
end the present chapter by examining the probable 
effect of capital expenditure on the issue statistic, 
using the data from the previous thesis (6) for, 
although the examination of the effect of capital 
expenditure on the issue statistic was not one of 
the terms of reference of that thesis, it has 
provided some valuable data for the present study. 
I should explain the reason for these methodological 
steps. Somo Hriters havo comr:1Cnood by hypotho:Ji~1ing 
reasons for variation of the issue statistic, for 
example, that issues are a function of the availability 
of booles (45), or that they are a function of library 
membership (46). Eecause these opinions differ radically 
from each other, it is preferable to obtain a full 
spectrum of possiblte causes of variation before 
commencing analysis. The 'local' (or specific) causes 
of variation can then be removed from the model, and 
the more general reasons for variation considered with 
reference to all relevant data available. It is not 
possible to pursue these stops at ereat leneth because: 
(i) the amount of later research to be recounted is 
considerable; and 
(ii) some of the data were examined in the previous 
study( 6). 
It is, hOHever, important to examine all possible 
causes of variation of the issue statistic at this 
stage, so that these can be taleen into account when 
the effect of capital expenditure on the issue statistic 
is later considered. 'l'hus, those regressors that have 
a known or calculable effect on the issue statistic 
can be removed from the specific domain of study, so 
that the effect of capital expenditure on the issue ~ 
45. Erandon, R. The Library's Public (Ne\'l Society.24.6.71.ppl092/3) , 
46. stoljarov, J.N. Optimum Size of Public Library stocles: 
(Unesco.Bull.Libr. XXVII.!. Jan-Feb i973). 
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statistic can be studied. 
2.2 Detailed causes of issue variation 
In 2.3 I intend showing that the expenditure on 
bookstocks and the social class of the population 
of the immediate district where the library is 
situated have significant effect on the issue 
statistic, and that the first of these is shorter 
term in effect than the second. At this stage, 
I wish to nave aside these two temporary regressors 
and ask what other short-term reasons for increases 
or decreases of issues of books per capita, unassociated 
with capital expenditure, can be derived from librarians' 
reports, so that these may be taken into account when a 
general hypothesis is constructed. It is suggested that 
we consider variation from three standpoints: 
(i) increase in the issues of books in a district; 
(ii) decrease in the issues of books in a district; and 
(iii) inter-district variation in the issues of books. 
2.2(i) Increases in issues 
From librarians' reports written between 1969 and 1975, 
apart from the effect of increases of revenue expenditure 
and of library construction, the major causes of increase 
in the rate of issues per capita, that is, of issues 
adjusted for population increase, arc: 
(a) the effed of junior libraries, and of schools; and 
(b) the effect of the purchase of mobile libraries. 
Hhereas the former effect is both episodic and gradual, 
hc:wing a primary influence on junior issues, but a 
lon[Ser-term influence on adult issues, the latter 
effect is mainly episodic, and can be reversed if 
the mobile library is removed from circulation or if 
interest in it wanes. 
The effect of a junior library, report ed in tvlO East Sussex( 47) 
47. R.G.T.Rowsell: East Sussex County Library, Annual 
Report 1969/70 page 1, pal'a 1 (East Sussex C. C.) 
J .F.Saunders: Report of the E:1st Sussex County 
Library 1972/3: page 4. (East Susf"ex C.C.) 
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County Library reports, those of 1971/2 and 1972/3, may 
be quoted in evidence. The reports of the Luton 
borough librarian (48) prior to its amalgamation with 
Bedford County, indicate that the junior library 
increased its mobile issues by over 200% in one 
year, and that the general increase of the issue 
statistic '\-laS mainly attributable to the interest 
of schools in the library. 
Two other reports (49)(50) stated that issues of 
books to schools effected an increase in the general 
issue statistic when its trend would otherwise havo 
been dm"rmlard. Another (51) attributed the increase 
of its lending library issues to interest by schools, 
stating that in only one decade, junior membership 
and issues had risen by over 45%, while further 
specific reports indicate that schools' interest has 
the effect of increasing the issues of lending (52) 
departments by as much as 15% and, in one case, 
23% (53) in one year. 
While these increases featured prominently in 
librarians' reports behleen 1969 and 1975 , such 
large increases are not likely to recur once the 
greater involvement of schools in library usage has 
occurred. In this sense the change is episodic, and 
in those areas Hhere schoolchildren form an 
optimal proportion of library members from the standpoint 
of usage frequency, though the trend Hill continue, the 
change is a past phenomenon. 
48. Luton Public Libraries: Annual Report of the 
Librarian 1967/68 to 1971/72. 'rhe statements 
may be verified by calculating the efficiency of 
stock usage in the junior mobile library, and 
comparing it with the general efficiency of 
stock usage over 6 years. 
49~ Lindsey and Holland County Library: Annual 
Review 1969/70, page 3. 
50. G. ])avies F.L.A: Flintshire County Council, 
Annual Statistical Report of County Librarian 1972/3 
(Flintshire C.C. no\"r Clwyd, page 1 para 4.) 
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Because it is past, thjs episodic change cannot be 
used in model-building for future planning, except 
in places where it has not occurred. It must be 
noted so that it can, wherever possible, be 
identified and isolated. But the effects in different 
areas are non-identical unlike the second cause of 
increases of issues that has featured in librarians' 
reports, the purchase of mobile libraries. 
Mobile libraries have already been seen to affect 
the issue statistic in the case of Luton (48). In 
the cases of Clwyd, Lincolnshire and Hertford 
libraries their performance in particular years was 
noted by librarians. In one of these cases a 
county mobile library was reported as achieving 
li million iSBues in a year (54), and in a fourth 
case the mobile library had an outstanding 
achievement even when restricted to the loans of 
adult books, but the librarian stated that there 
would have been much better achievement if a 
junior mobile library had been operative (55), and 
other reports dreH attention to the effect of (56) 
voluntary help on mobile libraries, particularly 
in respect of collection and delivery of books to 
housebound cases (57). 
All reports mentioned other factors, and occasionally 
mentioned the three major sources of variation, social 
climate, revenue expenditure and new library construction, 
51. H.S.Haugh BA,FLAz The City and County of Bristol 
Cultural Committee Report; The City Library 
1968/71, page 17 (County Borough of Bristol). 
52 G.Davies FLA: Flintshire County Council - Annual 
Statistical Roport of the County Librarian 
1972/73 page 1. (Flint County Council - now Chvyd). 
53. Ibid 1971/72 page 1. 
54. E.H.Roberts FLA: Annual Review, Lindsey and Holland 
,County Library, 1970/71 page 9 (Lincolnshire L.& H.C.C.) 
55. H.S.Haugh op.cit. (seo 51) page 16. 
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but these will be discussed later, as will be the 
effect of the increase of population and of 
membership of a library. Indeed a six-year survey of 
a large sample of librarians' reports demonstrated 
that where there were episodic increases in the 
issues of books per capita from libraries, they 
usually resulted from capital expenditure on 
branch libraries, bookstocks, mobile libraries or 
other facilities as I shall show later. The most 
important feature that emerged from this aspect of 
research is that there were very few specific 
local reasons for increases in the rate of issues 
per capita apart from those given. 
2.2(ii) Decreasos in Issues 
In the case of decreases, the reverse was true. The 
six-year survey of a large sample of librarians' 
reports showed that there was greater concern to 
explain decreases than to explain increases. '1'his is, in 
all probability, because library reports rely on the 
assumption of an upward trend in the statistic, and 
therefore pay more particular attention to 
explaining local exceptions. One library report 
attributed a decline of mobile library issues to 
the construction of a nearby branch library (58) 
\-1hile conversely another report attributed a 2% 
decline of branch library issues to improvement of 
the mobile library service (59). Other roasons 
were cited, such as the removal of a pedestrian orossing 
56. R.T.G.Rowsell OPe cit (see 47) pages 1 
& 2 (especially paragraph on 'Bexhill') 
57. F.M.Gardner CBE,FLA: Luton Public Libraries 
AUllual Report 1969/70 page 4. 'Housebound 
Service (Cotmty Borouf,h of Luton). 
58. F.M.Gardner op cit 1970/72, page 2. 
59. G. Davies op cit (see 52) page 1. 
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near a library, resulting particularly in a major 
decline in the number of junior issues (60); the closure 
of a car-park because of the construction of a ring-road 
(61); the partial closure of a town library for various 
improvement purposes (62); the shorter number of opening 
days because one administrative year (1969/70) contained 
two Easter holidays (63); the scarcity of mobile library 
« drivers possessing heavy goods vehicle licenf5es (64); 
the postal strike of 1971 (65) and the power crisis 
from lOth February 1972 to 1st I,1il.rch 1972 (66). These 
are not the only cases that are of a specific nature. 
In one case, for example, a library was destroyed by 
a fire, and the subse~uent restriction on library space 
in temporary accommodation had some effect on issues 
in subsequent years (67). Other ~ibrarians considered 
thilt colour television had, at least, a temporary 
effect in causing issues to decline (68). 
2.2(iii). Inter-regional Variability of Issues. 
Librarians) reports, as such, do not normally discuss 
inter-regional variability, because they are concerned 
with a given region. Some of the smaller ones, prepared 
by town librarians prior to the redistribution of 
library authorities, Qontained tables that compared 
the statistics of their o\-TU library authorities with 
those of areas \'lith similar populations (69) but did 
not give reasons for any differences. As vie shall 
see later, the researches, particularly of Groombridge (70) 
and Luckham (71) attribute such differences to characteristics 
60. County Borout?:h of Southend-on-Sea: Report of the 
Education Committee, Municipal Year 1971-2 pp.24 
(Borough of Southend). 
61. OPe cit. p25. Similar reasons have been given 
by other librarians. 
62. P.D.John: Barry Public Library Report 1971, page 
3. (Borough of Barry). 
63. R.T.G.Rowsell F.L.A.: East Sussex County Library 
Annual Heport 1969-70 pae;e 1. (East Sussex). 
64. Lindsey and Holland County Library: Annual Revim'f 
1972.-73 pae;e 3 (Lincolnshire: Lindsey and Holland County Council) 
65. R.T.G.Rowsell: East Sussex COWlty Library Annual 
Report 1970-71, page 1. 
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of the population itself. For example, Luckham (7 2 ) 
traces the inter-regional variability of the issue rate 
to attributes of the population disclosed by attitudes 
in response to questions, and these were further related 
to periods of sohool-eduoation. The approach of 
Groombridge is more direot (70), and the relevant factor 
indicated by his st udy of London libraries is that 
book-borrowing is lowest in aroas of older population \'lith 
less formal education. There is a distinct correlation 
between formal education and sooial class, and my earlier (6) 
study included research into the inter-regional variability 
of the London boroughs. For this purpose I used a regression 
model, that indicated significantly positive partial 
correlation between the issues of books from the libraries 
of the 32 London boroughs over a period of 6 years and 
(i) density of population, expressed as a reciprooal; and 
(ii) the percentages of owner-occupied housing in each of 
the boroughs. 
In neither case was the single correlation coefficient as 
high as was the correlation coefficient between issues of 
books and expenditure on books (r = 0.637), but the 
partial correlation coefficients between (i) the reciprocal 
of population density and (ii) owner-occupied housing, 
expressed as a proportion of total housing and issues and 
expenditure combined were between 0.5 and 0.6 for 32 
observations. In the case of density of population, the 
best plotting was indicated by the logarithmio equation: 
Log Y = -0.286 - 0.205 Log Xl + 0.653 Log X2 
where Y represents issues per head of population, Xl represents 
density per acre, and ~ represents expenditure on books per 
66. Oxfordshire County Council: Confidential Report of 
Librarian to Library Committee 1971-72 and 1972-3 
(Oxfordshire County Council). 
67. London Borough of Barking: Verbal reasons given for 
decline in issue statistics. 
68. Miss L.V.Paulin, County Library Report 1972-3 (Hertfordshire 
County Council). 
69. P.D.John: op cit. years 1968-73 (62 above). 
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1,000 of population. When population density is replaced 
by owner-occupied housing, the relevant equation is 
linear, and may be expressed: 
y = 2.138 + 0.021X2 + 0.063X3 
Hhere X3 represents the, percenta,ge of owner-occupied 
housing in an area, and the other variables are as 
stated earlier. The apparently low regression coefficients 
result primarily from the soale of measurement used for the 
purpose of regression. The F-ratio test was significant in 
both cases, and analysis of variance showed that over 60% 
of the variation could be explained with reference to either 
of these two sets of variables. This matter was pursued 
by making intra-regional studies of Cardiff, Bristol, Luton, 
Croydon, Epsom and Ewell, Havering and other library systems 
that existed prior to the redistribution of local government 
authorities. In all cases, parts of boroughs that were 
known to have lower-olass populations, older populations, 
low percentages of owner-ocoupied housing, immigrant populations 
or high densities of population had lower rates of issues 
of books per capita than others. The docks areas of Cardiff 
and Bristol, the Elm Park and Harold Hill areas of Havering 
and the Shoeburyness area of Southend may be cited as 
typical examples. In a few cases, suoh as Camden and the 
Barbican area of London the density oriterion was not 
too reliable, because it was not a good estimator of social 
olass, but areas of high density were usually areas of low 
rates of borrowing per oapita. 
In this broad study of reports and statistics, most of the 
reasons for inter-period and inter-area variability have 
been exogenous to the model that we are considering. The 
70. B., Groombridge: The Londoner and His Library 
(Library Association, 1970). 
71. B. Luokham: rl'he Library in Society (Library 
Assooiation, i971). 
72. B. Luckham, op cit. pages 79-81 Table 51. 
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reasons for inter-pt;riod Jariabil,ity have been episodic 
and specific, and the reasons for inter-regional variability 
have been concerned with characteristics of the populations 
of the areas themselves. Hith the exception of those 
given in librarians' reports that attribute branch library 
issue decline to the better service of a mobile librar;s'i', or 
vice versa most of the reasons in this section of the 
chapter could not be used for model-building purposes. 
They are accidental to the model. 
2.3. More general causes of issue variation 
He may now continue the 'tabula rasa' a.pproach to the 
problem of variation of the issue rate by considering 
more general reasons that have emerged either by 
discussion \'lith librarians or oonsideration of the work 
of academics. We have already considered the effect of 
social class, but this is a regressor that cannot be 
altered in the short-term. Other important regressors 
that must be examined in detail are (i) population size 
and density; (ii) numbers of member-readers; (iii) 
expenditure on bookstocks; (iv) expenditure on employees; 
(v) library opening hours and (Vi) oapital expenditure. 
Research into some of these faotors is recounted in the 
earlier thesis, but a summary of conclusions, together 
with further work is given below. 
2.3(i). Population size and densitl 
The 'per capita' measurement of issues is largely heuristic 
and one of convenience. There is an obvious high positive 
oorrelation between population statistics and aggregate 
issue statistics. During the years from 1969/70 ~o 1975/76 
the correlation coefficients between aggregate population. 
size and aggregate issues range between 0.94 and 0.97, and 
when these aggregates are classified by type of authority, 
or ranked according to size the relevant correlation 
coeffi'cien'~s (and rank oorrelation ooeffioients) for the 
years ooncerned are almost perfectly positive. If one 
uses the statistics of authorities that existed prior to 
the reoent redistribution,of looal authorities, the coefficients 
are lower, because of the large number of widely differing 
97 
smaller authorities that 'ere then in existence. Thus, 
although the correlation coefficient between these two 
variables for the 56 old counties of England and Wales 
was 0.979, that for the 126 non-county boroughs of 
England and Wales was only 0.871. 1J.1hus one is led to 
suspect that the variation of aggregate issues carulot be 
attributed to differences of population size, and this 
is evidenced by the range of issues per capita, varying 
from 7 to over 22, as we shall see later. 
But this 'obvious' effect may overshadovl a study of 
a secolldary effect of population size on issues per capita. 
He may ask whether there is an optimum size of population 
of authority from the standpoint of issues per capita. 
]n London,boroughs that have high issue rates per capita 
have low populations and, conversely, those that have low 
issue rates per capita have high populations, but this 
is because the absolute range of area sizes (e.g. in hectares)(12a) 
of the 32 London boroughs is considerably less than the 
absolute range of population values, and hence population 
size differences are merely a reflection of population 
density. As population density is a 'reciprocal' indicator 
of social class, we may suspect that the negative correlation 
coefficient between population size and book issues per 
capita is a reflection of the effect of class differences 
already discussed under 2.2(iii). 
Outside London, ail. interval-class study de-l;orm~ned optimwn 
size of population from the standpoint of issues per capita. 
By dividing population into size-interval categories, and 
comparing the frequencies of 'issues per capita' values, 
the optimum size of population was the category '300,000 
and under 950,000', but this was not because of any 
direct effect of population on issues, either in the 
case of pre-redistribution or of post-redistribution, 
local authorities, but because smaller authorities were 
(72a). Some of the contral London borouehs are, of course, 
geographically smaller tl~n the suburban ones, but 
this even supports the v.rgument of rolationship bot\'10on 
population size and density, for, with the exception of 
the City of London (which has only a small residential 
population, and I' have deliberately excluded)these 
are small, highly-populated and dense. 
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less well stocked, and in the case of counties 
sometimes included rural. districts, whereas very 
large authorities suffered from some administrative 
diseconomies of scale, Also, in the case of counties, 
there was greater likelihood that intra-regional, 
differences of the rate of issues per capita would 
not affect the mean rate \'lhere population was higher 
than 300,000. 
The importance of this study is that it shows that 
although there is some population-based variation in 
the rate of issues of books 'per capita, such variation 
is not caused by population variability itself, but 
attributable to social factors, in the case of density 
variation, and to matters of administrative size, in 
the case of population size variation. We may dismiss 
population size from the list of causal variables, per sea 
2;3(ii) Numbers of Member-readers. 
Several academics discuss: the increase of library 
effeotiveness and issues, in terms of library membership. 
The hypothesis is that the rate of~sues per head of 
population is more dependent on the membership proportion 
of the total population than on the rate of issues per 
library member. Because of the diffioulty of measuring 
library usage, Alan Pritchard wrote of inoreasing market 
-share of the library, in the sense that the proportion 
of effeotive members per unit of population is a ratio 
similar to that of 'market-share' in industry (73). 
Al though library membership is lower in lovl social-olass 
areas than others, the variability in the proportion of 
library members in the population does not differ as 
significantly as does the issue rate. As early as 
1955 F.S.Green published statistics about the percentages (74) 
73. Alan P:ritchard: rl'he Library ·.iil,S an Industrial Firm. 
An Approach to Library Management (T.e.U. 1973 pp. 7-9). 
74. F.S.Green: The Hissing Three-Quarters(L.A.R. 
pp. 392-398) October 1955. 
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of the population who are not expected to be public 
1i brary members. This j,s not to say that membership 
does not affect the isslle rate, for it must. A 
longitudinal study carried out by Luclcham in the years 
1963 and 1968 (75) indioated that membership rates at 
all distances from the nearest library in the 
Southampton area had risen because of extended tickets 
and improved services, and an examination of the 
I 
Municipal Yearbook statistics shows that the rate of issues 
per capita also increased during the period. 
The case for merely improving membership in order to 
increase issues is set forward by Ju. N. Stoljarov (76) 
of the Moscow State Institute of Culture. He argues 
that bookloans per member is not a highly variable 
statistic, and its small variability simply a function 
of differences of individual attitudes to reading. 
His research paper is concerned with management ratios 
used by Soviet librarians to assess the effectiveness 
of bookstock sizes. After considering the general 
statistics of the U.S.S.R. Stoljarov proceeds to assess 
three measures of library stock effectiveness; (a) 
books per reader; (b) loans per reader; and (c) lIDit 
loan frequency. To illustrate the operation of these 
ratios he uses data taken from Narodnoe hozjajstvo 
SSSR v 1968 (The National Economy of the U.S.S.R. 
in 1968). (77) 
While his management ratios are evidenced as sound 
ratios, given the limitations of 'per capital 
statistics, that I shall discuss later, Stoljarov's 
statements about issues per capita must be examined 
critically in the light of the model that is being 
75. 
76. 
77. 
Luckham, B. Five Years on: Res. Librarianship pp. 
157-163, September 1969. 
"k 
Stoljarov J.N. Moscow State Institute of Culture: 
Optimum Size of Public Library Stocks. Unesco 
Bull. Libr XXVII.l. Jan-Feb 1973 
Narodnoe hozjajstvo S.S.S.R. v 1968 Statisticeskij 
ezogodnik: (Moscow 1969) pp. 708:"'9. 
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proposed in this thesis. 
He states that: 
(i) in the U.S.S.R. 'the number of loans per reader in 
public libraries has stood at around nineteen to tvlenty' 
but that 'there has been a constant but extremely 
Slovl increase'; and 
(ii) 'in European libraries the number of loans per 
reader has also been relatively stable over a period of 
years' but 'lower as a rule than in Soviet libraries'. 
The latter statement is certainly not true of the 
United Kingdom, and although it may be true of some 
European countries, is not true of others, nor of 
Canadian and Japanese statistics studied by the writer 
of this thesis. 
He then argues that: 
(i) the loan statistic per reader could not be much 
higher beoause of the limited time that is available 
for reacling and leisure; but that 
(ii) there may be some variability in the number of 
books read per person per year beoause of differenoes 
of input mateY'ial and reader quality. 
He oites in support of his statements: 
(i) the conclusions of Rubiakin (78) using sooial 
research methods relating to leisure, literaoy and 
reading speeds over 60 years previously , that 
'the reading capacity of a person vlho had aohieved 
an. average standard of university eduoation oould 
not exceed 40 books per year'; and 
(ii) those of Kuruc (79) relating to Czeohoslovakia 
that persons 'who spend on average 374 hours per 
year on reading will either read 15 or 35 books per 
annum, depending on whether they are peasants or 
intellectuals' • 
78. 
79. 
Rubiakin, N .A. 'Krug znan~'J. Hastavlenija k 
vyboru 10::ig dlija tovarisceski samoobrazovatel 
ni bibliotek' st. Petersburg 1909 p. 6. 
Kuruc, A 'Razvitie ctenija v slovakoj derevne' 
(Bibliotekovedenie i bibliografija za rubezom' 
- MOsoow) 16: 1965, pp. 93-94. 
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It must be noted thl:1t although Stoljarov's 
management ratios oNLnot be gainsaid, his 
statments about the issue statistio suffer from 
the weakness that they are not only based on 
inoomplete data, but on dated researoh data and 
methods. His sample statistios do not inolude 
the United Kingdom, where library loans per 
member alone, without the aggregation of 
non-library material, are as high as 40 books 
from branoh libraries and 69 from some mobile 
libraries (80) 
Nor does Stoljarov mention or use empirioal data 
in respeot of individual readers. I showed in 
. ohapter 1 that readers' responses to Questionnaires 
indioate that some readers, partioularly students, 
may, even allowing for hyperbole and inflated 
responses, read as many as 150 or even 200 books 
per annum. These individual reader-estimates are 
not unreasonable. The number of books that 
people read, even for non-professional, non-aoademic 
reasons is considerably higher than that postulated 
by Stoljarov. Sandison and Preskett oarried out 
a survey of the British Library (Soienoe Referenoe 
Library) in 1970 (81), and their Questionnaire 
responses indioated regular visits by nearly 50% 
of respondents, many of vlhom were non-professionals 
oonduoting a personal (33%)'non-aoademio' interest 
and some remaining up to six hours. At such levels 
of reading oonsiderably more than 100 books would be 
read by an individual per annum, and not neoessarily 
by students and professional aoademios, despite the 
specialist nature of the library ooncerned and of 
80. Mobile library issue $tatistics will be disoussed 
later. Investigations have tended to show that the 
issue rate is considerably h:i$her than that of branoh 
libraries, but tends to deoline after initial impact. 
81. Sandison, A and Preskett, M. Library E:ffectiveness 
Survey 1970. (The British Library: Oocasional 
Publications, London 1972). Also 
82. Clough, E.A. Membership for Branch Location 
(Res. Lib. 1967) indicates that membership data 
may be used for capital decisions. The variability 
of (82) must be(considared in this context~ despite 
such polioies. seo 117). 
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the type of reading, and the fact that issues represent 
reading carried out away from a library environment. 
In conclusion of this section, it has not been possible 
to pursue at very great length the argument that issues 
are mainly a function of library membership, amI that 
the enhancing of library membership size will necessarily 
increase issues. It is clear that the attributing of 
issues to membership is simply a one stage removal of 
the problem nearer to source. Issue statistics have 
a much greater range of variability than membership (82) 
statistics, and statistics of issues per member have also 
a very high range of variability. The statement that 
no reader will read more than 35 books per year (76) 
has been shown to be fallacious in the United Kingdom 
context. We may dismiss membership from the list of 
regressor variables despite the small evidence 
provided (75) because it is itself a dependent 
variable and does not account for most of the 
variability of the issue statistic. 
2.3(iii). Expenditure on Bookstocks. 
The effect of expenditure on bookstocks on the issue 
statistic has already been researched in the contex-t 
of London in the previous thesis (6), and it would be 
unnecessary duplication to state the conditions in 
which such expenditure affects bookstocks in the 
present work. County librarians' reports have sometimes 
attributed the decline of the issue statistic to the 
decline of book purchases resulting from the decline 
of real expenditure on books. D. vli 11 iamson (83 ) vias 
quoted, in the capacity of Leeds borough librarian, 
as stating, as the reason for variability of issues: 
I Perhaps i tIs a funct ion of the amount of money we 
spend on new books I. This statement is evidenced by 
the analysis of variance of the statistic, issues 
per capita, with respect to expenditure on books 
and to density of population and house-ownership. 
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House ownership statistics were used as indicators 
of social class of an area, and the two regression 
equations that best (lpproximated the data for 
given years were provided in 2.2(iii). The matter 
was pursued at much greater length, and a six year 
study of the London boroughs showed that issues 
of books were affected by expenditure on books ~ore 
than by quantities of bookstocks purchased. The 
effect of inflation was isolated by constructing 
an index of price/quantity ratio increases 
relative to London and measuring the 32 London 
boroughs against the criteria of the index changes 
for each year. Then the statistic was lagged 
so that the effect of 1966/61, 1961/68, 1968/69 
and 1~69/10 on 1910/11 book issues could be 
studied. Similar techniques were used for the 
issues of the previous years in the sequence. 
In general, although it was seen that the 
correlation between issues per capita and 
expenditure on books (per capita) was between 
0.6 and 0.1 when the variables were paired for 
any pair of differing (or similar) years, there 
was also a significant 'lag' correlation 
coefficient (0.35) between increases of expenditure 
on books per capita and increases of issues per 
capita (or vice versa) when the two variables vlere 
lagged by one year, hence expenditure in 1969/10 
had a marked effect on 1910/11 issues. Further, 
82. Issue statistics vary from 1 to 25 per capita; 
membership proportion varies between 25% and 40% 
of population, and issues per member from 20 to 
69 as arithmetic means for particular libraries. 
Thus library membership is the less variable as 
an inter-library statistic than the other two 
variables. It is true that betvfBen classes of 
population there is high variability in library 
membership e.g. unskilled manu~ 8% (83); university 
education (14%) but (i) these statistics are dated 
and (ii) there is even greater variability (between 
1 and 200)in annual borrov-Ting per member. 
83. Brandon, R. The Library's Public. New Society 
24 June, 1911 
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it was again shown thut expenditure on books had a 
greater effect (in terms of increments or proportionate 
reductions of quantities, monetary values and real 
values) than did quantitie~ of books purchased. 
Finally, a comparison of periodic changes in the 
variables over six years, using, for example, values 
such as: 
Expenditure on Books per Capital _/ I ~( 1-
Expenditure on Books per Capita, "I, 
Issues 1971 72 
Issues 1967 68 
and 
confirmed the lag effect of expenditure on books (84a) 
on the issues of books. Although details of this 
study have been given else\-lhere (6) further research 
has shown a similar effect in the case of the 
English counties. In this case, although growth of 
bookstocks is best approximated by logarithmic 
least squares (83), when prices are converted to 
real values a linear (84) model gives sufficient 
evidence of the effect for the years concerned. 
Thus, we must retain expenditure on books as an 
important variable. In the chapt er on: bookstocks, 
their effect and the extent to '\Ilhich they may be 
regarded as capital, a more detailed discussion can 
take place. 
2.3(iv). Expenditure on Employees 
The consideration of this variable arose initially 
in discussion with librarians. A study of the-
publication Public Library Statistics for the years 
1966/67 to 1975/76 shows, for each year, a 
significant correlation between expenditure on 
employees (per thousand of population) and issues 
per capita, but there was no noticeable lag effect 
83. Baumol, N.J. and Iilarcus: Economics of Academic 
Libraries (American Council on Education: 
Hashington, 1973, Page 5, Figure 1.1). 
84. Raffel, J .A. and Shishko, 11.: Systematic Use 
of University Libraries (M.I.T. Cambridge, Mass 
1969, page 45, Figures 11 et al). 
84a.After adjustil~ the variable to isolate the effect 
of social class in "I;he manner described in Chapter 
8 of this thesis. 105 
in the changes (increments or reductions) -of the 
variables. The correlation coefficients between the 
variables themselves were never more than 0.4 between 
1966 and 1976. For example, during the fiscal year 
1969/70 the correlation coefficient between the two 
variables was 0.372. But these were total (Le. 
absolute) values, not incremental values, and could 
be attributed to a jointly correlated. variable. For 
example (i) the salaries of employees. for the 32 
London boroughs would be matched over time; (ii) the 
boroughs pursue similar policies through the 
Association of London Chief Librarians; (iii) there 
was some evidence of a reverse effect, that is, that 
the issues of books had an effect on the expenditure 
on employees, when lagged inter-year incremental 
changes were studied; and (iv) the variable is a 
composite, consisting of manual, non-manual and 
professional categories. Further work on the 
statistics for the years 1967/68 to 1975/76 showed 
that ther.e is an even lower correlation between 
the issues of books and frequencies of manual and 
non-manual categories of employees, than between the 
issues of books and professional staff frequencies. 
The reverse trend stated in (iii) was not significant. 
This may be expeoted because a relatively small 
proportion of library staff is actually engaged in 
the issue of books. The expenditure on employees 
is thus a composite variable, and most of its factors 
need no further consideration, because they have been 
discussed elsewhere (6), but expenditure on professional 
staff will be discussed further' in the chapter on 
human capital resources. 
2.3(v). Library opening hours. 
Suggestions made by academics at The City University at 
~ 
the time of rese~rch for the earlier thesis (6) did not 
meet the test of empirical evidence, and it was only 
pursued in research for the current thesis to the 
extent of determining the effect on issues of various 
types of branch libraries with varying interval 
categories of opening hours. 
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Although in some years of the period 1961/68 to 
1915/16 the correlation between total opening hours 
of all branches of all libraries in a boroueh and the 
total issues of tbDbranches of a borough library was 
high, it was never more than 0.1, and partially 
explained by joint ~rtial correlation of both variables 
with population size. Analysis of variance: of a s~mple 
of libraries sllolrred that the remaining positive correlation 
coefficients' (85) resulted from differences of 
branch library frequency rather than .ilrom differences 
of the mean number of opening hours for each library 
authority. Branch library frequency is a function of 
capital expenditure, l:lhile residual differences in the 
mean number of opening hours are a function of staffing 
constraints and public demand. The firat of thcDe 
factors can thus be subsumed under capital expenditure 
(in the provision of library buildings). The second 
factor is not significant. Empirical studies showe& 
(86) that most readers. tended to structure their 
library visiting times so as to coincide with library 
opening hours, and are therefore quite unaffected by 
regional differences. Most of the variability of 
this factor call therefore be subsumed under'capital 
expenditure, and we may remove library opening hours, 
as such, from the list of regrossor variables. 
2.3(vi) Capital Expenditure. 
The case for capital expenditure as the major 
variable that determines issues of books will 
be considered, at length in future pages. The basis 
of the study "Tas the discovery, while researching the 
effect of expenditure on books on the issue statistics 
85. In London through the perio& stated, although 
,~he correlation between aggregate variables is from 
0.58 to 0.13, that between the variables when 
adjusted for units of population is from 0.39 to 
0.48. London provides an ideal C2.se for -I;he study 
of this variable, for opening hours vary but 
libraries are proximate and tickets are interavailable. 
Thus, readers could travel if a library we~eclosed, 
and the effect would be measurable, because of the 
otherwise similar policies of libraries through 
the Association of London Chief Librarians. 
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of London boroughs, that capital expenditure during 
the previous ten-year period had a small effect on 
the issue statistic. Those libraries, such as 
Camden and Barnet, that had comparatively high issue 
statistics, i.e. issued books in excess of 15 per 
capita per annum, had also high capital expenditure 
programmes. But after taking into account expenditure 
on booKs and the measurement of the social class 
composition of each borough's population, the partial 
correlation coefficient of residuals \'lith capital 
expenditure (per head of population) was only barely 
significant, (0.35 for 32 borouc1w). This is because 
London is rela.tively viell-furnished with libraries, and 
the study therefore reC]uires to be pursued outside the 
. context of London. This factor affected the choice 
of English counties for the present study. 
Vie can now conclude this open study of all possible 
major sources of variation of the issue statistic. Most 
of the factors that appear in librarians' reports are 
episodic. Causes of inter-regional variability may 
often include differences in the sooial content of 
the popul8,t ion. It has been shown that populat ion and 
population density (87) are, as variables, also 
related to social factors; that membership of libraries 
as a proportion of population has usually a much smaller 
effect on issues per head of population than do issues 
per member; that expenditure on books must be retained 
for consideration as a variable, but that the capital 
aspects of expenditure on employees and library opening 
86. Questions asked interviewing a small sample of 
respondents subsequent to administering questionnaires 
detailed in ohapter 1. Only 3 of 127 people would 
have been affeoted. 
87. The correlation coefficients between population 
density and proportion of owner-occupied housing 
as indioators of regional mean 'social class' 
ranged between -0.67 and - 0.83 betvTeen 1961 and 1971 
in the London area. 
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~ 
, 
hours are the only fe:~ures that need be retained for 
model-building. 1J.1hus, from the laree array of variables 
we have selected (i) indigenous characteristics of 
the population; (ii) revenue expenditure on books and 
(iii) capital expenditure as the three variables tha.t 
require consideration. I shall return to a more general 
consideration of revenue expenditure on items other 
than books in Section 2.5., but in 2.4. shall give a 
brief historical survey of the case for considering 
capital expenditure • 
... 
2.4. An Historical S1udy of the Rate of Issues per Ca})ita. 
Statistics obtained from a large number of sources, 
including Annual Abstracts of Statistics, Kelly (88), 
the Library Association, flTunicipal Yearbooks, copies 
of Public Library Statistics and some of the Corbett 
'Yearbooks', 1vere employed to trace the grovlth of the 
statistic 'issues per capita' for the years between 
1880 to the present time. Annual statistics \Vere 
obtained whenever possible, and time-intorvals for 
the purpose of this study were never larger than bet,"een 
three and five years. The purpose of using 1880 is 
that previous statistics are not too reliable. To 
avoid unnecef~sary tabulat ion of data compiled oomposi tely 
from secondary sources, a brief history of the statistic (88a) 
may be recounted. In 1880 it stood at 0.23, rose to 
0.43 in 1890, to 0.75 in 1900, 1.22 in 1910 and 1.91 
in 1920. It then rose significantly to 3.48 in 1930, 
to 5.69 in 1940, to 6.14 in 1950, to 8.83 in 1960 and~ 
over 11, in the period that 'dill be studied shortly. 
This appears at first sight to be a ourvilinear trend 
explained by logarithmic least square time series analysis, 
but further investigation shows that this is not the case. 
88. Kelly, T. A History of Public Libraries in Great 
Britain (The Library Association, 1973). 
8Ba See Tables 12 and 13 .. 
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Instead, it must be r~~arded as a composite of the 
population and issue variables. The population 
variai)le rose constantly from 30 million to 42 
million betl-leen 1880 and 1920 and then the rate 
bee;an to decline, producing small sten.dy increments 
to about 51 million in, 1961, whereas the aggregate number of 
issues of books increased geometrically from 7 million 
to 14, 28 and 50 million respectively in the three 
earlier decades, but began to assume a linear trend, 
until 1925. Despite the apparent geometric rise in 
the age;regate statistics, the period to 1925 can be 
reasonably apprOXimated by the time regression model: 
Y::: 7 + 1.84t 
Hhere Y represents the number of issues and t, the time 
interval (in years from 1880), - issues being in millions. 
At 1925 the trend line rises shn.rply, but still maintains 
a linear (though more acute) appearance, vlith the 
relationship: 
Y::: 90 + 8.68t 
where Y again represents the number of issues in millions, 
and t, the time interval in years from 1925. 
In 1950 there was again an episodic change in the trend 
line, to a more acute linear trend: 
Y ::; 307 + 20t. 
where t is the time interval in years from 1950. 
These three sharp linear trends are discernible despite 
the passing of a major Educn.tion Act in 1901 and the 
slight tail-off in readine; during the Second World War, 
so that in 1968/69 the issues reached over 700 million 
inclusive of school issues, and 600 million by the 
estimate given in L.J .'raylor in 1970, \'lhen school issues 
are excluded.(89). 
89. L.J.Taylor: Report on Library Statistics (The 
Hunibipal Yearbook 1970). 
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There are thus two episodic linear changes in the gro~nh 
of issues (and consequently of issues per capita) in 1925 
and 1950. These tHO watersheds subsist despite the 
passing of a major Education Act in 1901, the programme 
by the Carnegie Trust in 1913 and the other eduoational 
changes that could have produced significant changes in 
the trend of the issue statistic. The fallaoy that 
the increase of the regression coefficient in 1925 was 
due to the advent of radio broadcasting, and that in 
1950 to the advent of television, can be countered by the 
antithetic statements in some librarians' reports (68). 
attributing the decline of issues to television 
broadcasting. 
On the other hand, there is positive evidence for 
believing that the upward chango in the trolld rooultod 
from episodic changes in the capital development of 
libraries. Although the Carnegie .. Trust initiated a 
programme of library ae~eloprneflt. in 1913 l1f';IC1s retarded 
by the First Horld Har, but bore fruition in the Library 
Act of 1919 empowering Central Government grants to 
County Councils for library development. I show later 
that there is a lag of four years to account for 
planning, bui+ding and the effect of the development on 
issues. Given that the library legislation became 
effective in 1920, 1925 was the most probable year for 
it to achieve fruition. There is similar evidence to 
account for the episodic change in the time-regression 
coefficient in 1950. Programmes of library building 
\vere curtailed during the Second World vial', but received pocrr 
immediate attention afterwqrds despite the postwar 
rationing of building materials. The development of 
mobile libraries and of temporary libraries enhanced 
the tr,end, and if the lag of four years between planning 
and effect is again taken into account, the most probable 
year for these factors to achieve effect waule be 1950. 
Although I shall ShOi'i later that mobile li bri"l.ries hi"l.vO 
a greater, but less sustainabl~ impact than branch 
libraries, and although there has been a trend increase 
attributable to an increase in library-awareness, the 
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only major historical fae: I.or that accounts for the 
increased rates of change at the time points, 1925 
and 1950 , is in both cases the effect of capital 
development in the preceding five-year periods. If, 
as will be shovm from development s bet\vecn 1969/70 
and 1975/76, capital projects have a five-year period 
to become effective, then there is clear evidence 
that the changes in the trend in 1925 and 1950 were 
the results of capital developments, forming the 
estimators of increased social income (in increased 
issues) as a return on library investment, and having a 
more pronounced long-term effect than either library 
awareness (allied to social factors) or expenditure 
on bookstocks. These two latter factors can account 
for the upward trend increase in the rate of issues 
per capita rather than for episodic changes in the 
trend~ (89a) 
2.5. The short-term effect of Revenue EX1;encJiture. 
Itlhen dealing with hypothesised reasons for changes 
in issues per capita in sections 2.2 and 2.3 it was 
decided to examine expenditure on bookstocks and on 
employees because these tvIO categories of expenditure 
form the major components of library revenue 
expenditure. Other components are (i) overheads 
associated with the maintenance of premises; and 
(ii) miscellaneous expenditure. I shall sholtl that 
although there is significant correlation between 
revenue expenditure and issues, it is largely 
explained by time-series, autocorrelative factors and 
joint correlation with other vc:,riables. Only in 
the case of expenditure on books is there evidence 
(because of incremental lag) of a direct effect 
of such expenditure on the issue statistic, and this 
is a ~emporary effect for the average life of 
a bookstock does not exceed seven years. r shall 
(89a). These 'latter' factors are (i) social factors and 
(ii) revenue expenditure on bookntocks. 
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deal sequentially with thE English counties (becaurie of 
their importance to this study) and then with further 
work on statistics of the 32 London boroughs since 
completion of the earlier thesis (6), and use the 
Municipal Yearbook (1968 - 1975) statistics as the basis 
of allalysis. 
In the earlier thesis exhaustive treatment i-laS accorded 
to 1970/71 sto;tist.ics. For the English counties (n = 58) 
the correlation coefficient between population size and 
revenue cost (r = 0.979) ''laS no greater than that between 
population size and issues (r == 0.981) but was greater 
than that betHeen revenue costs and issues (r == 0.972). 
Large counties spellt smaller proportions of their rate 
fund on libraries, such that the correlation betHeen 
popUlation size and the percentage of rate fund spent on 
lib~aries (r == - 0.350), and although this is significant 
at the 5% level of significance, for n = 58, all the 
coefficients can be attriblrled to differences of scale 
(population size) betHeen variables. It is important 
that of the triad given earlier in this paragraph the 
correlation between revenue costs and issues is the 
lowest. (G9b). 
'Phis tentat ive conclusion is supported by other analysis. 
The 171 observations of counties, county boroughs and 
London boroughs for the same year produced corresponding 
coefficients of r = 0.871, r = 0.953 and r = 0.886 
respectively. The correlation between popUlation size 
aHd issues is again the highest, and although that 
betHeen issues and revenue expenditure is not the lowest 
in this particular case, this reversal is attributable 
only to the effeot of the London boroughs, for when 
the sample is reduced bylthe London boroughs from 171 
to the 139 oounties and county boroughs of England and 
i'fales the relevant coefficients are r = 0.950; r == 0.957 
and 0.947 res'nectively. Finally, an analysis of the 
oJ 
351 pre-redistribution library authorities of England and 
('iales that vlere available for study in 1970/71 shov,ed that the 
correlation coefficients were in the order r = 0.913, 
(8e") '-'" ;'1" b'1 1 1 )'0 .00;" lcl'_B ~4. 
111 
, 
~, 
, 
~ 
r = 0.966 and 0.921 re8pcctively. In this case, (890) 
the correlation coeffilJient between revenue expenditure 
on libraries and issues of books from libraries is not 
-the 10vlOst in the -triad, because of the gro::t differences 
in revenue expenditure per capita by the smaller 
library authorities on their libraries, prior to the 
redistribu-tion of library authorities af-ter the 1972 
Act. 1].1he evidence was that \'Ii thin the 32 London 
boroughs and the smaller authorities there was greater 
·r 
correlat ion between iss'ues and populat ion size than 
between issues and revenue cost, but that the coefficient 
between revenue cost and population size was lowest. 
For the rest of Englruld and Wales, however, comprising 
countios, county boroughs and the larger remaining 
boroughs, the correlation coefficient between issues 
and revenue cost was the lO\'lest of the three. 
The position is similar for most other years between 
1966/67 and the redistribution years, after whic~ it (89d) 
is impossible to oontinue the study becauGe of lack 
of comp:.trability. For the counties and county 
borough statistics, there is lower correlation between 
revenue expenditure and issues of books than there is, 
either between revenue expenditure and population or 
between population and issues of books. London 
remains the most outstanding excep~ion to this general 
prinCiple. In 1976, for example, I wrote the results 
of a small study of statistios ,based on the 1975 
edition of the Municipal Yearbook and published them 
in the 1976 edition of the Library Review (90). It 
showed that for 1973/74 data in ·.,respect of 30 
London boroughs 2 being unobtainable) the relevant 
coefficients were (i) between issues and population 
(r = 0.731); (ii) between population and revenue 
expenditure on libraries (r = d~373); and (iii) 
between issues and revenue expenditure on libraries 
(r = 0.610). This is typical of data for years 1970 - 75. 
'(890). 
(89d). 
Par'!;isl coefficients are Shovffi in Table 14, i.e. 
controlling for populat ion size.' 
rrhe 'redistribution years I are those immediaGE.ly 
after the 1972 Act. 
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~xtensive analysis, using the correlation of 
the values themselvef3, their logarithms, squares 
and square roots indicates little change in the 
rank order of these three sets of correlation 
coefficients for any of the years between 1967 
and 1974. The evidence shows that, in the case 
of counties and county boroughs, there is 
generally a lower correlation coefficient between 
revenue expenditure and the issues of books than 
there is between either issues of books and 
size of population or between revenueexpefiditure 
and size of population, and that the correlation, 
and to some extent, the variability of issues 
and revenue expenditure can be generally explained 
with reference to partial correlation with the 
size of population. For small boroughs and for 
the London boroughs, the sit uation is different, 
and there is a higher correlation between issues 
of books and revenue expenditure than there is 
between revenue expellditure and size of population, 
but the variability of the issue statistic,' is 
lower, in most cases, than either population size 
or revenue expenditure. 
The advantage of using London boroughs and small 
borouGhs was that the population variation was 
less in these cases, than when using data for 
oounties and county boroughs.' Yet, much of the 
variation and correlation between issues and 
revenue expenditure oan:;8v'cn in these cases, be 
Pitt Francis, D. Cost Benefit Analysis and 
Public Library Budgets: Library Review 1976 
Volume 25, No 5/6 pp. 189-192, Table on 
page 192. -
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attributed to differences of population size. For 
London, this varies between 150,000 and nearly 350,000 
and therefore varies much less than the population 
size variable for counties and county boroughs, but the 
variability of population is as large as that for 
library revenue expenditure in London, and greater than 
that for issues (as an labsolute' statistic) in London. 
There are several ways by which we may proceed to 
study the relationship between library revenue expenditure and 
issues y-Tithout calculating partial correlation coefficients: (90a) 
(i) express revenue and issues as statistics per 
capita, and examine the correlation coefficients for 
the variables when expressed per capita; 
(ii) study the relationship between revenue expenditure 
and issues in London boroughs of comparable population 
sizes; and 
(iii) move outside London to study these two variables 
for the populations of similarly sized boroughs or 
other library authorities prior to the redistribution 
effect by the 1912 Act. 
The objective in all three procedures will be to 
eliminate the effect of partial correlation between 
the variables and population size, in the first case 
by simple division by population size, and in the 
other hlo ~ases, by using the aggregate untransformed 
values for each of the variables, but by selecting 
observations from data with simi12.rly sized populations 
so that t'h.e size of population is held constant. 
2.5(i). London Borouehs, Variable Values per G~pita. 
Between the years 1969/10 and 1913/14 the coefficient 
of variation of issues per capita for the 32 London 
b6roughs did not exceed 0.2, vlhi1e that for revenuo 
expenditure per capita exceeded 0.35. Thus, vTith 
population held constant, revenue expenditure is seen 
to be much more variable than issues of books per 
head of population. Thus, even if the correlation 
coefficient between the two variables were high, 
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there vlOulc3. be a case for separate examination of 
the effect of extreme values of the variable, 
revenue expenditure per capita on issues per capita. 
But, in fact , it is not high. Although the correlat ion 
coefficient is as high as 0.61 between revenue expenditure 
and issues, this diminishes to 0.4 for most years 
when both are expressed per unit of popul~tion, and 
when revenue expenditure is analysed into components, 
for example: 
(a) expenditure on employees per unit of population; 
(b) expenditure on books per unit of population; 
(c) expenditure on premises per unit of population; and 
(d) miscellaneous revenue expenditure,-the correlation 
coefficient falls dramatically between issues per capita 
and all these components of revenue expenditure except 
expenditure on books. 
For example, for the years studied (1969/70 to 1973/74) 
they do not exceed the following values: 
(a) between issues per capita and expenditure on 
~mployees per unit of population, r = 0.37 2 ; 
(b) between issues per capita and expenditure on 
books per unit of population, r = 0.637; 
(c) betvleen issues per capita and expenditure on 
premises, I' = 0.352; and 
(d) between issues per oapita and miscellalleous 
revenue expenditure, r = 0.251. 
If Fisher's transformation of the correlation 
coefficient is employed for values of the t-statistic 
comparable with coefficients of correlation where 
n = 32, none of the values with the exception of 
those given under (b), i.e. books, is significant 
at the l~ level of significance, and only two of 
the three are even barely signi"ficant at the 5% 
level of significance. Even if the coefficients 
had been higher for the other components of 
(900,). That is, partial correlation coefficientsbet\11een revenue 
expenditure and issues, controlling for population'size 
(Table 14). Some coefficient s; are ; significant ,but there is, 
poor significant association for counties and these have the 
highest popu~~tions. 
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revenue expenditure, they could be explained by 
reference to expenditure on books, by stating, for 
example, thut expenditure on premises and on 
employees is necessury ill those boroughs where 
issues of books are high, in order to maintain 
the service required to meet high demand for 
books. Further, although there is evidence of 
a time-series lag betvlCen increments and reductions 
of expenditure on books and the issuoD of booko 
(both variablen expressed per head of population), 
there is no evidence of a forward lag for any of 
the other components of revenue expenditure. We 
may, from the evidence presented in this section, 
conclude that there is no evidence that revenue 
expenditure ha}1 a highly significant effect on 
the issues of books per capita, eXr:>ept by reference 
to expenditure on books, a matter already dealt 
with full~ in the previous thesis (6). 
2.5(ii). London Boroughs,Variable Values for Comparable Sizes 
Instead of dividing is:::ues and expenditure by population 
size, we may obtain some evidence by calculating 
correlation coefficients for the relationship between 
the variables themselves and then stratifying the 
32 London boroughs into two subsets, the 16 larger 
boroughs and the 16 smaller boroughs. Thus popUlation 
differences are reduced, but the samples have small 
size (n = 16) and the t-test statistic must be applied 
in all cases. At least, this study has the benefit 
of indicating whether the correlation between revenue 
expenditure and issues is greater for larger than 
for smaller boroughs. The results are interesting. 
For example, in the case of 1971/72 data the correlation 
co~fficient between issues and gross expenditure is 
0.412 (n = 32), bu·t is greater for larger boroughs, 0.517 
(nl = 16) than for smaller boroughs, 0.493 (n2 = 16). 
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The correlation coeffi:.:ients between issues and 
net revenue expenditure on libraries (i.e. e~penditure 
less fines, rents receivable and other small income 
items) are similar, but correspondingly lower, i.e. 
0.385, 0.492 and 0.471 respectively. For most 
variables the coefficients for the subsets were 
numerically groater (thouGh less significant, for 
n l and n2 = 16, while n = 32), but for population 
the coefficients (i.e. between issues of books and 
population) were lower for the subsets, because 
of the reduced population variability, i.e. 
re,~;pectively r = 0.730, r = 0.492 and 0.412,and 
similarly the correlation coefficients for the 
subsets of the 32 boroughs (16 each) were lower for 
the correlation between total library hours,(i.e. 
0.636, 0.321 and 0.389 respectively) and total 
issues for the boroughs concerned. The reaGon for 
the lower coefficients for the subsets of 16 
boroughs in respect of population and issues was 
obviously due to smaller population variability, and 
the lower coofficients between total opening hours 
of all libraries and issues_is explained by reference 
to the fact that opening hours are a funotion of the 
number of libraries in each borough and that this 
is, in turn, a function of size. 
When boroughs of comparable size are used in oorrelating 
issues with other variables, few of tho coefficients 
are significant for the size of samples taken. Both 
premises and expenditure on employees cease to be 
significant, but the coefficients in respect of 
correlation betl'Joon iS8ues alld 'book' vo,riablotl are 
significant even for 16 observations. In the case of 
1971/72 data the correlation betvleen iSfmes and 
(~) bookstocks; (b) book purohases and (0) non-fiotion 
purohases are O.Tll; 0.790 and 0.513 respectively, where 
n = 32. For the 16 larger boroughs the oorresponding 
three correlation coefficients are respoctivoly 
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0.416; 0.618 and 0.506, Hhile for the 16 smaller 
boroughs they are respectively 0.572; 0.620 
and 0.538. Thus, although sample size is the same 
and the critical levels of the coefficient identical 
for t~e two sets of 16 comparably sized boroughs, 
the co'rre1aiion coefficients for the smaller boroughs 
be"ti·men issues and 'book' variables are higner than 
those for the larger boroughs. This can be explained 
partly by reference to the type of population in the 
smaller' boroughs, to the conclusions of the earlier 
thesis. (6) that social class varies inversely with 
both population density and Hith the size of borough. 
The important conclusion from this aspect of the 
study is identical Hith that of 2.5(i), that there 
is little evidence that revenue expenditure on 
libraries (as a composite) produces a greater number 
of issues ( either in total or per capita), except 
Hith reference to revenue expenditure on the purchase 
of books. For most years (as for example 1970/71) 
there vIaS even a higher correlation between issues 
of books and fin~s (1' = 0.696) than betHeen issues 
of books and net revenue expenditure~ despite the 
disparities in amounts of fines and the methods of 
collection. 
Before proceeding to deal. with the correlation between 
revenue expenditure on libraries and the issue 
statistio for boroughs of similar populations 
out side London, I, ,should state that a further· 
study was made of a single borough~ Camden, over 
/ 
a number of years (1965 and 1974) using pairs of 
variables and having both (a) contemporary values 
and (b) values lagged by one year., The lagged ana. 
unlagged cases vIere not significant ly different f:l"om 
each other. The correlation coefficient between 
purcha~es of books per reader and issues per reader 
was 0.727, while that behleen library expenditure per 
reader and issues per reader was only 0.496. 
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There would be little validity in an argument based 
entirely on the tim~ series correlation of the three 
variables for one borough, because there vlOuld be 
no method of identifying the lag effects of revenue (90b) 
expenditure generally and of expenditure on books. 
But the argument carries much more weight, when it 
is recognised that the coefficients are so widely 
dif~erent despite (i) the fluctuation in expenditure 
from one year to another during the period, because 
of changes in Government policy; and (ii) the normal 
budgetary tendency to hold the proportions of 
revenue expenditure on each category as stable as 
possible despite the changes in the amounts of 
money available. Expenditure on books has the highest 
variability in time-series terms, since additional 
revenue funds are usually deployed replenishing bookstocks 
and shortages in any one.year cannot involve the 
'cutbaGk' of employees' salaries, for example, for 
they are determined by binding agreements. Thus, the 
impact of inter-year variability of revenue expenditure 
is best illustrated in the case of expenditure on booms 
but despite this fact the correlation coefficient between 
issues per reader and purchases of books per reader is 
considerably higher than that between issues per reader 
and revenue expenditure pe~ reader. The evidence from 
this, and from the previous section, suggests that 
revenue expenditure on libraries does not affect the 
issue statist iC, except in r~spect of revenue expenditure 
on bookstocks. 
2.~(iii). Studies from other similarly-sized boroughs 
We are now in a position to test the hypothesis that 
there is no significant correlation between revenue 
expenditure and the issue statistic, except in respect 
of bookstocks, by studying a s~ple of cases out'side 
the 32 London boroughs. The purpose in using small 
boroughs outside London rather than counties and 
county boroughs must already be apparent from the 
(90b). ~xcept, of course, for testing Nhether autocorrelation 
is present, e.g by using the Durbin-Watson statistio. 
121 
introductiOn to 2.5. It is that in the cases of 
counties and county buroughs the correlation 
coefficients between J'evenue expenditure and issues 
are consistently lower than they are between both 
issues and population and between revenue expenditure 
and population. The only possible prima facie 
justification for the hypothesis that there is a 
significant correlation bet\~een revenue expenditure 
and issues came, as we saw in the introduction, from 
a consideration of the 32 London boroughs and of 
the smaller English and Welsh boroughs. The effect 
of these library authorities on the original sample 
appeared to indicate that there may have been 
correlation be'Gvleen revenue expenditure and issues. 
In 2.5(i) and 2.5(ii) it has been shown that the 
evidence from the 32 London boroughs is much weaker 
than may have been apparent from the original study 
in 2.5. It is thus not necessary that we no\-! examine 
counties and county boroughs where ther.e is,. in any 
case, no strong evidence for such correlation, but we 
must instead examine some of the smaller town 
boroughs that existed prior to the redistribution 
legislated in the 1972 Act. 
Prior to this Act, there were 351 library authorities 
in England and Wales, but as the study of London 
boroughs has shown population differences can affect 
correlation coefficients, a~d the simple expression 
.. 
of statistics 'per capital (i.e. per head of population) 
does not solve the problem of correlation, because 
of general lack of comparability between differently 
sized boroughs and other authorities. It has already 
been seen that a difference of 100,000 can have a 
significant effect on the correlation coefficients 
even when examining authoritiep that range from populations 
of 150,000 to 350,000 not simply because of the size 
differenoes themselves, but beoause of differenoes in the 
characteristics of populations of den~c, as against 
sparsely populatod areas. 
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It "ras impossible to lind a suitably larGe sample of 
library authorities wllose population-sizes \Vere so 
similar that a test ii:volving the normC11 distribution 
could be applied. The nearest approach that could 
be made to obtaining a useful sample of boroughs of 
comparable sizes I'las in the interval category 
'40,000 and under 50,000'. The actual category vms 
even narrower. A sample of 17 'library authorities, 
was obtainable whose populations ranged from 40,000 
to 47,999 during the period from 1968 to 1972, but 
some of these vlere changed durin/:; the study and 
others were substituted where the population exceeded 
48,000. The, results ,:ere confirmed by including the 
cases in the subcategory 48,000 and under 50,000. 
The list included Altrinoham, Barry, Batley, 
Dartford, Eccles, Folkestone, Hereford, Kidderminster, 
Leamington Spa, Maidenhead, Morley, Port 'rC11 bot, 
Scarborough; S,'Iinton, 'fanbriciG'e l'lells, ~'leston-super 
-Mare and \'leymouth. 
Because the sample size was reduced to 17 minimally and 
21 m~ximally, and because this sC1mple was insufficiently 
large for tests involving the J~ormal distribution despite 
the fact that observations involved time-series values 
between 1968 and 1972, tests of siGnificance involved 
Fisher's values of t and the transformation of the 
correlation coefficient. If 17 pairs are used, the 
number of degrees of freedom (V) is 15, and for t~.;o 
-tail tests the critical values of the correlation 
coefficient at the 5% and lit levels of significl111ce 
are respectively 0.4821 and 0.6055. They are higher for 
ono-tCl.il tests, but this consideration is not relevant 
to preselJt discussion. 
Using this sample of comparatively sized boroughs, it 
was seen that in the four years from 1960/69 to 
1971/72 the correlation coefficients between revenue 
expenditure and the issues of books from libraries 
were respectively 0.557, 0.376, 0.083 and 0.068., Of 
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these coefficients, l)()ne is significant at the 11S 
level of significD,me ,'nd ,only one is sienificant at 
the 57; level of significance. rrhe correlation 
coefficients between revenue expenditure and books 
purcha.sed are respectively 0.052, 0.195, 0.381 and 
0.459. None of these is significant at either the 
51~ or 1% levels of significanoe. On the other hand, 
'despite the inter-year variability of expenditure 
on books and purchases of books that wa p explained 
in the case of London in the previous section, 
the correlation coefficients between i~sues of 
, books and books purchased vlere respectively 
0.409; 0.310, 0.402 and 0.623. As the sample 
sizes exceeded 17 in the earlier years, the 
corre18~tion coefficients approached the l(Ji~ level of 
significance in three of these cases, and exceeded 
the 1;'6 level of significance in the case of 
1971/72. Further, it is seen to be more stable 
despite the wide changes in revenue expenditure 
during these years. In other~ words, there is 
again evidence of a small correlation between 
bookstock purchases and issues, and if the results of 
the earlier London study (6) may be applied, this is 
evidence of an effect of bookstock purchases on issues 
rather than that of issues on bookstock purchases; but 
there is no evidence of a signficant effect' of revenue 
expenditure on the issue statistic. 
Finally, in this case as in that of London, I decided 
to use the statistic of one authority and correlate 
the thruc variables, issues, expenditure on all 
cat~gories and on bookstock purchases. Data were 
obtainable for the years from 1967/68 to 1972/73 and 
sholVed that, aft er adjust ing for inf1at ion, the 
time-series correlation coeffilf.:,;ient bet,-leen revenue 
expenditure and the issues of books was only 0.52, 
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and therefore insignifidant at the 5'% level of 
significance, while that betHeen bookstocks and issues 
was 0.71 and that betvjeen book-purchases and issues 
\Vas 0.83. 
2.6. Capital Expenditure and the Issue Statistic 
Before proceeding to summarise the discussion in this 
chapter, it is useful, as I indicated at the outset, 
to outline the probable effect of capital expenditure 
on the issue statistic. The major detailed account of 
this investigation will form later chapters, but from 
the stud.y of London boroughs (6) certain features 
became apparent that showed that the issue statistic 
was not only affected. by expenditure on books and 
by the social intrinsic characteristics of the 
populations of the library authorities concerned, 
but that there was a lagged direct effect of capital 
expenditure on the issue statistic. This was not 
pursued in the earlier thesis (6) because it required 
more rigorous study" not only in respect of London 
but as a general principle. 
A more recent study along the same lines has shown, 
for example, that if the sums spent on library buildings 
in the years 1965 to 1976 are adjusted for (a) population 
differences and (b) inflation, the correlation coefficients 
between values of capital commi tme.nt (adjusted for all years) 
and those of iSDues of books per capita (for each of 
the years) never fall belO\v -0.554, a coefficient higher 
than that between issues of books per capita and the 
revenue expenditure on either (a) premises per 1,000 or 
(' (b) employees per 1,000 of population; but lower tha;t) 
those between issues of books per capita and (a) bookstock; 
(b) quantity purchases of books; or (c) expenditure of 
books per capita. It must be stressed that the high 
correlation coefficients are o~ainable only if the 
values of issues of books per capita for each of the years 
for the 32 London boroughs are correlated \"lith the average 
capital expenditure for the 12 years for each of the 
boroughs. Capital expenditure is episodic by its very 
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nature, and no oorrelation exists between any 32 pairs 
of values of both variables for anyone year. Because 
capital expenditure has to be considered as an aggregate 
for a period of years, or as an average for a given year, 
adjusted for inflation or population differences, this 
partioular ooeffioient could be interpreted as meaning, 
not necessarily that capital expenditure has an effeot on 
issues, but that the issue statistios have an effect on 
the determin~tion of the location of capital expenditure 
projects. He saw earlier, that membership statistics 
can be used by library committees: as a means of (82) 
determining the location of ne\'1 branch libraries. If so, 
it is equally conceivar)le that issue statistics may 
highlight the need for capital development in an area, 
and thus determine capital expenditure rather than be 
determined by it. Even the lagged correlation of 
oapital expenditure with the issue statistic does not 
provide a suitable solution to the problem, for the 
number of capital projects in equally sized authority 
areas is insuffiCiently large for statistical testing 
from one year to another. Further, as we shall ShOll 
in future chapters neither the variables 'capital 
expenditure per capita' nor 'issues per capita' are 
distribu"hed with a normal distribution. Both variables 
have positively asymmetric (skewed) frequency distributions. 
These discoveries) aLld the problems that they pose, are 
discussed specifically in the ner\; felv chapters, that is, 
isnues per oapita in chapter 3, capital expenditure in 
chapter 4 and the oorrelation bet\veen them in chapter 5. 
2.7. Summary and Conclusions 
These are provided in Chapter 10, Section 10.2., 
conclusions 15 to 28. 
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Table 12. Stat ist ics of lssnes per Capita, showine 
8,n appc"Y'ent Curvilinear Trend, explainable by least 
squares (logarithmic) analysis, illustrated by the 
diagram undernee:th. (Table 13 corrects this position) 
Year Issues per Gapita Year Issues per Capita 
1880 0.23 1930 3.48 
1890 0.43, 1940 5.69 
1900 0.75 1950 6.14 
1910 1.22 1960 8.83 
1920 1.91 1970 11.50 
-
Issues 
Capita 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
o 
1880 1890 1900 1910 1920 1930 1940 1950 1960 197C 
Ten year intervals. 
Notes 
1. The apparent trend is curvilinear, the only exception bein~ 
that betv18en 1940 and 1950, Vlhich cc;,n be explained in terms 
of the effects of World War II. However, it consists of 
a composite of two varial)les (i) the absolut e grovrth of 
issues from lending libraries, and (ii) population growth. 
When these variables are separated, the trend is seen to 
be the composite of three linear trends, with episodic 
turning points at 1925 and 1950. 
2. r1'he sources of this infornle:tion are composite, the fox'mer beine 
extracted from Kelly (88) and other Library ASfJooiatic.'l1 
publications, Hhile I he latter data were obtained from relev:>.nt 
Anllual Abstracts an- the Nun~ipal Yearbook. 
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Table 13. Statistics If Issues as absolute values, 
shm'ling the composite (If three' linear trend lines 
with turning points ai 1925 and 1950 resnectively: 
Year 
1880 
1890 
1900 
1910 
1920 
Issues of Books 
(Hundred Million~) 
6 .. 
5 I .. 
4 1,< 
3 
2 
Issues (approx) 
million 
7 
14 
28 
50 
80 
Episodic 
turning-points 
Year Issues (approx) 
million 
1930 150 
1940 260 
1950 310 
1960 440 
1970 600 
1$ 
/ 
j~ 
/ : 
/ / / _\. -r-'-\'-
II \ -'< ' 1 
.-,--'j'-
4 
/ 
o 
• 
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 
Time Intervals (Ten Years). 
!.£l. 
(IJ 'i!!i Ifjj A The Actual Trend Line 
(t "'))) rrhe 'l'rend line adjusted for the exclusion of ~ .:;t educational (school) issues from some authorities' 
statistics after 1960. 
-,~,.--,-\- '1'he regression line Y = 7 + 1.84t (t == years from 18(30) 
.-- -- --- -- The regression line Y = 90 + 8.68t (t == years from 1925) 
-0 - ... -" - The regression line Y == 307 + 20t (t = years from 1950). 
Y == issues of booka (in millions). ! 
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Table 14. Correlation Coefficients between Revenue 
Expenditure and Issues of Books "lith Partial 
Coefficients oontrolling for population sizea using 
samples taken from 1971/72 pre-redistribution data 
Sample 
Desoription 
Sample 
Size Correlation Coeffioients 
Counties of 
England and 
~lales 
Counties, 
County -
Boroughs & 
London 
Boroughs 
Counties & 
County 
Boroughs 
All English 
& Welsh 
Authorit ies 
Typical 
London 
Data for 
Hhole 
Period 
58 
171 
139 
351 
32 
r A 
.972 
.,.886 
.947 
.921 
.610 
Key to Correlation Coefficients 
r 
r B rC rn 
.979 .981 .39 
.871 .953 .38 
.950 .957 .42 
.913 .966 .37 
.373 .731 .53 
A. The CorrelaTtion Coefficient between expenditure and issues 
r as absolute· values (i. e. uncontrolled for popUlation size). 
B. The Correlation Coefficient between expenCliture and 
size of population 
rC The Correlation Coefficient botween population and 
issues of books (as absolute values) 
rD. The Partial Correlation Coeffioient between revenue 
expenditure and issues of books oontrolling for 
joint oorrelation with size of population, using the 
formu1a7 IThe lea t 
::0 r A rBrC s r D 
Note 
J[(l-rB
2 ) • (1 - rc 2)1 important part ial coeffioients are significant(90a). 
Although some of the above ooeffioients, when oontrolled for 
population, are still significant at the 1% level, it is seen 
that they are low for the larger authoritief:l, and oan be 
explained by other factors in the ca.se of London. (see 90a supra). 
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Table 15 Data Relevant tp the study of' SimilarlY-Sized 
Boroughs-samp1~ prior to lhe 1972 Act (see 2.5(i11) f'or details) 
- - -------
r---:--:--
{a~ Means 
Variable 1968/69 1969/70 1970/71 1971/72 
Population 43883.57 44484.00 44050.00 44556.17 
Expenditure 35573.07 41011.53 44839.00 55865$52 
Book Purchases 8944.71 10327.00 9356.71 10413 .. ~7 
Percentage Oft 4.80 5.24 2.21 2.49 
Rate-Fund 
devoted to j 
Libraries 
Issues 560737.10 564731.20 582517.70 595682.30 
{b~ Standard Deviations 
Variable 1968/69 1969/70 1970/71 1971/72 
Population 2164.56 3184.47 2622.23 3118.12 
Expenditure 9877.67 12273.41 11785.48 14971.49 
Book Purchases 1931.22 2784.31 1633.39 2711.88 
Percentage of } 1.43 1.70 0.75 1.08 
Rate-Fund on 
Libraries 
Issues 138287.30 133446.40 126030.40 138699.50 
(c) Releval1t Correlation Coefficients 
Details 1968/ 69 1969/70 1970/71 1971/72 
Between Revenue 
Expendit ure and 0.557 0.376 0.083 0.068 
Issues 
BetHeen Revenue 
Expenditure and 0.052 0.195 0.381 0.459 
Book Purchases 
Between Issues 
and Books Purchased 0.409 0.310 0.402 0.623 
Bet''feen Revenue 
Expenditure and 
Ratefund percentage 0.463 0.174 0.289 0.291 
---------
Notes 
1. It ''las not _possible to obtain reliable comparative data for the 
period after the passing of the 1972 Local Government Act 
because these authorities were merged I-lith oounty authorities. 
2. The standard deviations sho\-1 that moat coefficients of variation 
are 10"'. 
3. The table oonfirms that of Table 14,that the real oorrelation 
between revenue expenditure and issues is 10l-/, and where apparent 
is heavily dependent on that betl-leen revenue expenditure on 
books and issues. 
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Chapter Three - An Examination of the Frequency 
Distribution of the Variable, Issues per Capita 
3.1. Introduction 
The first part of the thesis was concerned with testing 
the proposition that the issues of books from libraries 
are the best estimator of the social income derived from 
the public libraries administered by a library authority, 
despite the fact that lending is only one of the activities 
of the library service. 'rhe evidence for this proposition 
was supplied from both primary and published data, and 
the method of argument in defence of the proposition was 
that of showing that (i) lending satisfies the greatest 
number of library objectives; (ii) issues have a high 
correlat ion with all other library activit ies; and (iii) 
lending is the largest of all library activities in terms 
of cost, usage and employment of resources. '1'here was 
shown to be a prima facie case for tho 'trallslation' of 
library issue statistics into social income equivalents 
by means of a conversion factor. 
The second chapter commenced the second part of the thesis. 
In common accounting terms, income flows from the 
investment of capital. Can it be shown that issue 
statistics (the estimator of library social income) also 
flovl from the investment of capital? It \iould not have been 
appropriate to assert that this is the case, vii thout first 
examining the variability of the issue statistic and 
the factors that are knOlm to affect it. Thus, we 
commenced by adopting a 'tabula rasa' approach and 
noting all factors that are likely to affect the issue 
statistic, and then proceeded to test whether they were 
sufficiently significant regressors for the purpose 
of model-building, and to eliminate them if they were 
not. Most of the fact ors ment ioned in librarians' 
reports and in library literature were considered to 
be either (a) local and specific; or (b) related to 
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indigenous., educational and social characteristics of 
the population of a given region. The history of 
the statistic appeared to show that, althoueh 
educational development and the increased availability 
of books have 'revenue' effects on the issue statistics, 
in producing upYTard trend-lines for both (a) issues 
as a series of absolute frequencies and (b) issues per 
head of population, yet the trend-line under\·;ent 
episodic changes in 1925 and 1950, that, could be explained 
only by reference to the lagged effect of capital projects 
during immediately preceding ;years in either case. We 
subsequently tested the effect of revenue expenditure on 
the issue statistic by four different series of research 
tests and concluded that revenue expenditure did not 
significantly affect the issue statistic except in 
respect of revenue expenditure on the purchase of bOoks. 
In the previous chapter the 32 London boroughs were used 
for the purpose of tests, because they seemed to provide 
.' 
some proof of the alternative hypothesis, that issues are 
responsive to revenue expenditure. A sample of smaller 
to\,ffi boroughs in England and Hales (as they existed prior 
to the 1972 Act) was also used for this purpose. Now that 
it has been 'shown, particularly in the case of London, 
that, even in such cases, issues respond to capital rather 
than to ,revenue expenditure we are in a position to return 
to a more general study of the data for England and Hales 
to see whether, for a much larger, sample over a period 
of years, capital expenditure has a lagged effect on 
the issue statistic. 
fJ.1he counties of l~ngland and \'lales vary considerably in size-
from small counties, such as Rutland and the Isle of Wight 
to large counties such as Lancashire and Hest Yorkshire. 
Because of the effect of the redistribution of library 
... 
authorities, it is now impossible to correlate the 
absolute frequencies of issues with absolute amounts of 
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capital expenditure, or even increments of issues with 
capital expenditure, lagged by several years, for this 
poses the obvious problem of autocorrelation (of time data of 
population size with itself). The obvious solution would 
be to correlate capital expenditure per head,of population 
with increments in issues per head of population, tracing 
the effect of one on the other over a period of years. 
But though the use of 'per capita' conversion of the 
two variables eliminates the effect of differellt population 
sizes, it may generate other problems. For example, in 
large authorities the effect of intra-regional differences 
in the per-capita issue statistic is lost, and the values 
of this variable will be bunched near to central measures 
of location, while the dispersion of the values of the 
variable for the smaller library authorities \'1i11 be 
greater. I shall show later in the chapter that the effect 
of the reduction of library authorities resulting from 
the 1972 Act Vlas to produce greater bUllching of the: 
issue statistic near the 'mode' of between 11 and 12 
issues per head of population. A further problem that 
results from the expression of issue statistic in terms 
of the population unit is that greater weight is given to 
smaller counties. Th.~ 'variable 'issues per head of 
population' is, in some respects, no more than a 
heuristic management ratio. I shall show in the chapter 
on the frequency distribution of capital expenditure per 
head of population, that such heuristic ratios can 
generate even larger problems, as for example, better 
correlation with area than \vith population, and the fact 
that equal amounts of capital expenditure have much 
larger effects on the ratio for counties with smRll 
populations than they do on the ratio for larger 
count ies. 
But, because we cannot obtain a statistically valid 
sample of comparably sized counties, particularly in 
the terminal years of our study, it is necessary to 
recognise these limitations in the use of this 
variable and proceed to examine its characteristics. 
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First we shall proceed to select a statistically 
useful sample, and state why it has been selected 
ill preforence to other s~lmples that may have been 
chosen for utatistical analysis. This involves 
considering (i) the choice of region for the 
purpose of study and (ii) the terminus a quo and 
terminus ad quem in which the effect of capital 
expenditure per capita on increments in issues 
per capita may best be studied. 
Secondly, having chosen the sample, it will not 
be possible to examine the correlation. coefficients of 
increments of capital expenditure per capita with 
increments of issues per capita without first 
examining carefully the frequency distributions 
of both these variables, since, if the frequency 
distributions were both highly positively asymmetric 
(skewed) the correlation coefficient between them 
may be adversely affected by a few very high values, 
and then there would be a case for assuming that· some 
non-parametric tests ,would be almost as powerful as 
those that involve the normal distribut ion. rrhe 
frequency distribution of the variable, issues per 
capita) will be studied in this chapter, and that 
of the variable, capital expenditure per capita) will 
be studied in the next 9hapter. 
Thirdly, we shall not be in la position to examine 
the effect of capital expenditu.re, ,on the issue 
statistic without first examining changes in the 
frequency distribution of the variable, issues per 
capita, between the two terminal points of our 
study. This involves asking two basic questions 
(i) To what extent has the dispersion of the 
variable changed between the two terminal points? and 
(ii) To what extent have the measures of central 
location of the variable changed between the two 
terminal points? 
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Finally, the chapter oontains the results of a 
non-parametrio 'median' test on the data to assess 
the significanoe of the change in the issue statistio 
between the two terminal points. It will be against 
the baokground of a small ohange in the variable, 
issues per oapita, that we shall, in later ohapters 
oalculate index ohanges for eaoh county,using two 
commencing and two terminal years for the purpose 
of examining lagged effects. This ohapter has 
thus four seotions: 
(i) an analysis of reasons for the selection of 
the sample; 
(ii) an examination of the frequenoy distribution 
of the variable, issues per oapita in the 
commenoing years of the period; 
(iii) an examination of the frequenoy distribution 
of the variable in the conoluding years of the 
period; and 
(iv) an assessment of the signifioanoe of changes 
in the varial)le during the period. 
3.2 •. The choice of sample fO! the purpose of research 
For the purpose of obtaining statistioal validity 
it was desirable, at the out set, to C8,st the net as 
wide as posGible, and to use the English and I-Jelsh 
oourities to assess the oharacteristicBof the frequenoy 
distribution of the variable, ~ssues per capita. Because 
, o' 
of problems posed by the oapital expenditure variable, 
the Hoelsh counties were later excluded, but the study 
of English counties involves retrospective study of 
those library authorities that were inoluded in the 
English counties after the redistribut.ion of the 1972 
Act, and it is therefore desirable that the study 
should include all English and We~h authorities, at 
this stage, for the purpose of assessing the 
characteristics of the frequency distribution. 'l'he 
refining of tho sample from the original set of 
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data for 360 library aut!lOrities to the specific set of 
new Enelish counties is a necessary consequence of the 
fa,ct that the largest English sample since the redistribution 
may be obtained from the nevT Enelish counties. For the 
purpose of studying the issue statistic the number of 
observations (number of variate values obtainmble) was 
kept as large as possible, for the purpose of statistical 
validity. 
Yet it may be quest ionad \vhy Scott ish and Northern 
Irish library authorities were not included in the sample. 
'l'his is becauue, subsequent to the passing of the Local 
Government Act of 1972 the administrative structure 
in Scotland became entirely different, following the 
recommendations of the Hheatley Commission (1969), and 
the authority of libraries passed from counties (29), 
cities (4) and boroughs (39) to regions (3), districts 
(31) and separate authorities of Orlmey and Shetland (2), 
and as the study included correlation. with capital 
expenditure, the effect of reallocation of pre-redistribution 
statistics for the comparison .. Iould have been to reduce 
the power of the test, and so offset any additional power 
that may have resulted from the inclusion of the Scottish 
authorities in the sample. Northern Ireland was also 
differently reorganised, subsequent to the report of the 
f,Iacrory Commission, and the effect of this reorganisation 
combined 'l-rith that of the smallness of additional sample 
size would have produced a net reduction in the usefulness 
of tho research and affected its validity. 
It was decided to use the years 1969/10 and 1970/71 as 
the two termini a quo for the study. Two years were chosen 
(i) for the purpose of examining lagged effects vlhen 
later correlating this variable with capital expenditure; 
and (ii) in order to obviate the likelihood of stochastic 
and episodic effocts in the data for anyone year. The 
examination of t\vO years I data instend of .2.!!..£ givon a 
better overall vie"l of the variable at the beginning of 
the period. The actual choice of the years themselves 
was a result of the tentative hypothesis suggested in 
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the previous chapter, that there is an approximate 
lag of about four years between the initial 
inv;e stment of· capital and the result ing increment 
in the issues of books. Since the data for the 
study required to be as recent as possible, and since 
the most recent statistics available during the 
period of research were in respect of 1974/75 and 
1975/76, it was most appropriate to use these two 
years as the 'termini ad Quem' for the study of the 
sample. A lag of four years would reQuire that the 
latest year that could therefore be used as the 
'terminus a QUo' would be 1970/71, and as, for both 
commencing and concluding termini) it was preferable 
to use two years, to obviate the effects of 
stochastic and episodic disturbances, the most 
appropriate years for 'termini a QUo' were therefore 
1969/70 and 1970/71, and for 'termini ad Quem' 
1974/75 and 1975/76. 'llhe strategy will be to use 
as large a sample of authorities as possible for 
studying the freQuency distribution of the issue 
statistic, but to confine the sample to cases 
where correct statistical study can be made, for 
the purpose of correlation with capital expenditure. 
In this chapter, therefore, where we shall be confined 
to studying the issue statistic, all available data 
for Enf~land and Hales will be used. 
We are nm.; in a position to ·ask two important Questions: 
(i) whether there was a recognisable change in the 
freQuency distribution of the variable, issues of books 
per capita, during the period from 1969 to 1976; and 
(ii) vThether there was a significant change (i. e. increase 
or decre;),se) in the central location of the statistic •. (90b) 
There are four complicating factors, that must he taken 
into account: ill!. 
(90b). The term 'central loca"tion' is here used to.mean any 
appropriate measure of oentral tendency or 'average' in the 
statistical sense. The most appropriate measures are 
discussed later. ----
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(i). The effect of the 1972 Act was to reduce the 
number of library authorities, and thus, because 
of amalgamations, to reduce the number of extreme 
val,ues, and increase the number of modal or central 
values of the variable for the two terminal years. 
Thus the two terminal frequency distributions have 
more of a leptokurtic appearance, than would have (90c) 
been the case if statistics had been available for 
all areas comparable with the sample of nearly 
360 library authorities used for the frequency 
distributions of the t1vO commencing years. 
(ii). rrhe values, of the variable were taken from 
areas of unequal size. As suggested in 3.1. a 
limitation imposed by the simple use of the variable 
'issues per CEl-pi ta', is that values may differ for 
areas of large population, as distinct from areas of 
small population. It was suggested in chapter 2 
that there is an optimum population for issues of 
books from libraries, but that this is not a function 
of size, but of other factors. This question is, 
in some measure, different. It is whether there is 
significant difference in the variable, issues per 
capita, between large and small authorities. It is 
obvious from (i) that the use of large authorities 
tends to obscure and reduce the extreme values of the 
variable, because such authorities' statistics tend' 
to 'average' high and 1m ... extreme values, but apart 
from this obvious limitation, a study of the two 
samples of 360 values for the years 1969/70 and 
1970/71 shOlved that the' difference in the mean 
values of issues per capita for stratified samples 
of large', small and medium-sized authorities were 
not statistically Significant at either the 5% 
or the 1% levels of significand~. 
(iii). During the years of transition to comply 1dth 
the new legislation of the 1972 Act, the issues 
(90c).1'his is more apparent than real. In true leptokurtosis 
there is greater 'peakedness' in the distribution)ourve, 
even though ranges and standard deviations are comparable. 
In this case s'tandard deviation is less. 
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of books from the new 1 ibrary authorities vlere not 
available for publication in the Municipal Yearbook 
alld were not obt~inable, except by writing directly 
to the new authorities themselves. This was more 
particularly true for 1973/74, than for 1974/75, 
and statistics for the earlier year would not have been 
reliable. In the case of 1974/75 it was possible to 
remedy deficiencies of published, statistics by 
correspondence, but this problem explains why it 
was not meaningful to use intermediate years in the 
period. 
(iv) The final complicating factor is the lack of 
uniformjty , of the statistics, and the complete 
absence of a number of others. For example, for 1969/70 
the Municipal Yearbook issues frequenoy of 4040634 
for the London Borough of Camden appears high 
relative to Camden's population such as to'give the 
value of issues per capita of over 17 books per 
capita. When attempting to verify this statistic 
from Camden'S own library reports, I discovered that 
Camden (uniquely among London boroughs) inoluded: record 
issues (516746) in the aggregate, and that the adjuste~ 
value of issues per capita was only 15 in the case of 
Camden. In other cases, the 1.1unicipa1 Yearbook issue, 
frequencies did not conour with abstracts published 
by the library authorities themselves. For one example 
out of many, in the case of Waltham Forest, the 1969/70 
aggregate issue statistic (29814.86) in the Municipal 
Yearbook conourred with the authority's own abstracts 
of statistics, but there were not, only errors in the 
v,alues carried forHard from previous years, but also 
evidences of transposition errors in addition, because 
of differences between the Municipal Yearbook aggregate 
issue frequenoy and the aggregate of the classified, 
(i.e. adult, junior, schools, i~titutions etc.) 
issue frequencies appearing in another publioation, 
The Libraries, Museums and Art Galleries Yearbook, 
published for that year. 'rhus, there was evidence 
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.;, 
of small inaccuracy, not only in secondary data, but 
also in the primary sources from "\'Thich the published 
dat<l, were taken. Lack of uniformity, absence of 
standardization, primary data errors and errors of 
omission are all important, for those complicating 
factors illustrate that the Municipal Yearbook 
statistics required confirmation wherever possible." 
He have thus shmm why the counties of EnGland and 
\'lales, together with all smaller authorities) were 
chosen for the purpose of analysis, and why the 
time period chosen spanned the years 1969/70 to 
1975/76, why two pairs of years were used respectively 
for commencing and concluding termini, and have briefly 
discussed the limitations of the study, the problems 
posed by Local Government redistribution; by the usa 
of differently sized authorities; by the unavailability 
of published data and by lack of uniformity, standard 
-ization, primary data errors and errors of omission 
·in primary data. Most of these problems do not 
affect the study significantly, but "fe shall show that 
the reduction of the number of library authorities 
may have affected the shape of the frequency distribution. 
3.3 Issues per Capita during the tvlO Termini, a Quo 
Having shown the frequency distributions that can be 
constructed from issues per capita for the period 
under discussion, let us now examine them for the two 
I typical' years at the commen.cernen-t of our period. 
They are derived from values of the variable for 
360 authorit ics (i. o. count ies, London boroughs, 
county bOl'oul3hr.;, athol' borouche alld urbu.n di[;trictc. 
that oxi,J ~od prior to tho rl)cli:3tri but iOIl effected 
by Lhe Loc<tl Governmont Act of lj7?). III ordor 
that the fre'lucncy distribution may be compared 
mOCLninef1l11y with those for the years 1974/7 r) and 
1915/76, when thore wore fewer librCLry CLuthorities 
it "\'Tas desieable to express the distribution in 
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terms of relative, ratl1er than absolute, frequencies. 
Table 16 therefore shol"s in columns, (i) the relative 
frequency distribution for 1969/10; (ii) the relative 
frequency distribution for 1910/71 and (iii) that for 
1969/70 aHd 1910/71 combined. There is another 
important reason for the translation of frequencies 
from absolute to relative values. It is that such 
transposition will assist us to decide the best formula 
of model apposite to the frequency distribution. 
It can be seen from the table that although it is 
possible to discern a small movement away from extreme 
values vlhen comparing the tHO years I frequency 
distributions, the actual difference is not significant. 
Thus, although it is conceivable that some library 
investment in the intervening (or in earlier) year~s) 
helped reduce the frequency of authorities with 10\'1' 
values of issues of books per capita, it is impossible" 
from this evidence alone, to reject the hypothe::iis 
that there is no significant difference betvleen the 
frequency distributions for the two years. 
However, an examination of the table sho1'1S that the) 
frequency distributions are not normal but are 
positively skeHed. rfhe kind of positive ske,mess is 
both p(~c1l1io.r and interestinG' yet it o.pi)ears to ho.vc 
csco.pecl the notice of w.'iters and rescc,rc}wr[; on thc 
'library' a,spccts 0:' this topic, Hho have, for the most 
p;crt, 1:iri t'tt1H about o.GGrego.t'e ,o.nd mco.n, alJ:.wlut 0 a"ld 
, , 
por-co.pita vo.lu6s of tho vo.riable. 
r1'ho frequency distribution is pe..::uliar because, although 
one could not expect it to be Go.ussian (for there is 
no possibility of negative values of this variable) 
yet it does not range betHeen zero and a given 
'maximum' as would be the case for most binomial and 
Poisson frequency distributions~ The distribution is 
a composite. It consists of a composite and a 'Poisson' 
component. 
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The reason for this composition is clear. Very few 
li brary authorities have values that fall belo;.! 
7 per c;:Lpi t;:L per annum, and none have values lOi/ler 
th;:Ln 4. The inference is that there is a minimum 
number of books issued per capita per annum, and 
that this minimum can be assumed re~ardless of the 
variability of capital investment or of any other 
controllable regressor. It is probable that this 
minimum reflects the existence of an enthusiastic 
'hardcore' of those who will be library members 
and borroH a minimum of betv.reen 20 and 30 books 
per annum, regardless of library investment. 
rrhe usc of a computer programme to fit the data 
to that of a frequency distribution of a variate 
.(i.e. random variable) rather than that of an 
exogenously determined variable, gives the best 
approximation to the frequency distribution as 
dl") x 
;'Ihere 
-~ r 
k+(e'l\)/r! k ~ x~oO 
(i) k is the constant 'minimum' number of issues 
of books per capita per annum of the authorities; 
(ii) e is the exponent, (i.e; approximately 2.718); 
(iii) A is the mode difference betv.reen variate 
values and k, so that k + A is the mode of issues 
per capita per annum; and 
(iv) r is the cl;:LSS interval. 
}i'or the composite frequency distribution for 
1969/70 and 1970/71 the values of k and 1\ are 
respectively 4.2 and 6.8, so that the formula 
becomes: 
-6.8 r ~-
dl" x=::4 • 2 + (2.7 18 6 • 8 ) / r t; 4. 2 ~ x ~ 00 
.) 
for the two years concerned. 
....'.-, 
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It must be stressed th,l,t this adaptation of the 
Poisson formula diffel'D from it, not only in form 
but in usage. The Poiuson distribution is most often 
associated with discrete occurrences. 'llhis use 
of the composite formula (a constant plus a Poisson 
variate) is associateqvlith continuous (i.e. interval 
olass) ooourrenoes. Although interval olasses of 
2 books per head of population per year (e.g. 7 
and under 9) were used for convenienoe in Table 16, 
Table 1.7 shov/s that, for example, for the year 1969/70 
the formula olosely approximates tho frequency 
distribution where class intervals are 1 per head of 
population. 
Thus, although the fact has escaped the notice of 
~rit~rs on library science, the resemblance between 
tho frequency distribution of issues per capita per 
annum and a composite of k and the Poisson distribution 
of r, where ~-k is the mode frequency, is an important 
resemblance even when using the statistics of only 
one year. Differences between the frequency 
distributions for the tvlO years 1969/70 and 1970/71 
oan be explained partly by random differences and 
partly by the assumption of the nearest integer for 
comparative purposes. The important feature of the 
study is -t;hat the distribution .is not simple Poisson, 
but that there is a minimum number of books per annum 
per head of population, (k), belOvl vlhich the values 
of the variable do not fall. 
. ,. 
The shape of the distribution is not affected by 
the fact that, in this case, it was compiled from 
the statistics of all library authorities, of 
uneClual population sizes. fl1he fact that there was, 
before the 1972 Ac~ a l~rge number of small library 
authorities is statistically useful, because 
-dissimilarities between intra-authoritiei sub-regional 
areas are not obscured so easily by the use of 
single values for whole authorities, as they are in 
the case of larger authorities. To illustrate this 
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fact I have pre petred 1.lpl)le 18, \'>Inicn sho\vs both the 
absolute 'nd relative frequencies for tho 56 smaller 
pre-red i:: tri but ion English and Helsh counties for 
1970/1'1. I stated in 3.2 that there was no 
si[';nificant differellce in the shape of the frequency 
distribution, despite the obviously smaller range for 
large authorities because of the elimination of 
intra-regional differences. It can now be seen that 
this is the case. Table 18 (for counties) was also 
prepared, because in the following chapters we shall 
be using the 1!.:n/\lish counties largely, and it is therefore 
neoess.'1ry, at this stage, to be sure that, given the 
above liloitation, the mean <:l.nd dispersion are not 
significantly different for small authorities than 
they aro for large, or for all authorities • 
. 'rhus, the apparently leptokurtic appearance of the 
fre(lUcmcy distribution of 'rable 18 does not re"mlt 
from the contraction of the range of the variable, for 
this is similar to that for all authorities. In 1969/70, 
for Gxalll}lle, it varied from 7 to 21 iO:3uo:; por capita, 
Hertforci.shiJ'e and Flint shire having these very high (90d) 
values (* 21). The fact that for oounties there is a 
greater bun<.hing around central location vdll assist 
us to milko comparisons with the frequel:cy distribut ion 
of valuef.c~ of the vari2.ble, for post-redistribution 
countieB. 
3.4. I:::;SlteS per C(l.pita_ d.urinc: the TOEmini ad Quem. 
Because L-"rger aut hoI' it ieB Here creat ed by the 1972 
Act, the freclnelloies of values of issues per capita 
per annum suffer from bunching, similar to that for 
the Sinaller pre-redistribution counties d.isplayed 
in 'LIable 18. 'nlG sample is thus much smaller than 
that for the 360 authorities that existed prior to ~~ 
the A.ct, and in order that the frequency distributions 
for both years may be fully appreciated, because 
of the smallness in sample size of the three types .~ 
of library authority, county, London and 'district' 
it waG necessary to study absolute frequencies 
before makinG generalizations about relative 
frequencies, and to use interval classes of 1 
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is:ue per head of popillation. In this way, the 
greatest possible acc 1.Jracy was obtainable from the 
much smaller sampl~ size. Thus, Table 19 shows the 
analysed frequency distributions for each of the 
three categories of library authority and their 
marginal categories of distribution for each of the 
two years 1974/75 and 1975/76, and for the two 
years combined. 
The analysis of the distributions for each of the 
two years does not give the same approximation to 
the distributions for 1969/70 and 1970/71 (Le. 
a constant and a Poisson component), for in the case 
of 1974/75 "there is bimodality (because of the small 
'hump' in the interval category '9 and under 10 
issues per head') though the actual mode of the 
distribution is in the class '11 and under 12 
issues per head'. In the case of 1975/76 there is 
nearer proximation to the model "lihat has already been 
outlined in 3.3, except that the range of metropolitan 
district values of the variate is smaller, probably 
because of the elimination of intra-authority 
variation. The mode has certainly increased, and 
we shall later question whether the increase is 
significant. In the 1974/75 case k + 1\ = 12, and 
in the 1975/76 case the Imode' (Le. k + 1\) falls 
between 12 and 13. It may be thought that the 
increase between the ti'lO terminal years 1974/75 and 
1975/76 is a significant one; particularly as the 
time series study of chapter 2 indicated an upvrard 
direction in the values of the variable, for not 
only are the modes different, but the median value 
of the variable for 1975/76 is also higher than 
that for 1974/75. The simplest test that can be 
applied to discover whether the years' values of the 
-. 
variable are significantly different is the median 
test. This involves (i) obtaining the joint median 
for all values of the variable for the two years~ 
(90d). Some of these very high values of issues of books 
per capita (x> 21) result partly from the inclusion of schools 
issues in the aggregate population statistics, but this does not 
significantly affect the shape of the frequency curve. 
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grouping the frequencies of vCl,lues in each year that 
fall higher or lower t, han the group median. If, 
using a 2 x 2 contingency set of four frequencies, 
the frequencies in 197)/76 are, with Yates correction 
of the chi-squared statistic significantly different 
from those in 1974/75 we may assume significant 
difference, and therefore question compatibility of 
the years as a joint 'terminus ad quem' for our study. 
If the null hypothesis is maintained, then we can assume 
that the increase in issues per capita follows the 
slow upward trend described in chapter 2, and that 
each of the two years needs not to be considered in 
isolation. 
In fact, the median of the 225 available va1ue~ of the 
variable (113 for 1974/75, but 112 for 1975/76) is 
11.64, alld in 1974/75 61 of the values fell below 
11.64 and 51 of the values above it, while in 1975/16 
51 of the values fell below 11.64 and 61 above it. 
Using yates correction, the chi-squared statistic 
for the 2x2 contingency set is: 
(4.5)2 
---gr- + (4.5)2 51 + 
2 
t1:.2.2. + 61 
~2 
51 = 1·45 
Even at the 10% level of significance it is necessary 
that the chi-squared statistic should exceed the: 
critical value of 2.71 to indicate a significant 
difference. We can therefore, despite apparent 
differences, combine to values,?f the variable for the 
two years to indicate the terminus ad quem position. 
Further, at this stage, we wish to compare the 
frequency distribution with the joint frequency 
distribution for the two years 1969/70 and 1970/11 
and therefore require tables/comparable to Table 16 
despite differelwes of sample size. Table 20 attempts 
such a comparison, and attempt~to provide the nearest 
Poisson frequency distribution, .... There k = 6, ~= 6 
and the mode of the distribution (k + "") = 12. 
146 
It is seen from the tallle (20) that there is nm'1 
considerable peakedneso (or bunching) in the category 
'II and under 13 issues per armum', and this must 
cause some concern, for although there is now some 
approximation to the distribution with the formula: 
dJt', x = 6 
-6 
+ (2.718 6 
r 
)/r1 6,' ~ x :$ ct::, 
there is greater bunching at the central location. 
',Phis bunching is only partly explained by the 
transition to a smaller nutnber of larger library 
authorities (Le. from 360 to 113 observations) for 
our study of 56 counties in 3.3 indicated that, even 
for 56 observations of counties only in 1970/71 it 
is possible to have values ranging from 7 to 21 issues 
per capita per annum. 
'rhe most important contrast bet\·leen the two pairs of 
years is that k (the typice,l minimum value of the 
variable) increased from 4.2 to 6.0. This cannot 
be explained merely by sayine that the 1974/75 and 
1975/76 frequency distributions are compiled from 
larger authorities and that intra-regional extremes 
have therefore been obscured by the use of the means of 
larger populations. Somehow, the library authorities 
with the poorest results became better during the 
period. We shall examine this difference more closely 
in the next section. 
3.5. Cha.nees in the Variable durine the period 1969-1976 
Thel;'e does not appear, 'prima facie, to be a significant 
difference between the mode of 11 issues per capita in 
1969/70 and 1970/71, and that of over 12 issues por 
capita in 1974/7') and 1975/76. The use of two-year 
variable values in both cases has eliminated the 
possible effect of random and ep~sodic disturbances, 
and there are no obvious cyclical effects nor seasonal 
factors. The use of non-para."JIetric median and modal te[;ts 
using 2 x 2 category tables, similar to that described 
in 3.4, did not indicate significant differences in 
medians or modes for any of the 9 possible pairs of 
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years in the set 1969/70, 1970/71, 1974/75 and 
1975/76. But althoUGh the modes and medians of 
the distri.butions did not ohange signifioantly over the 
period, it has already been suggested that there was 
a signifioant ohange in the 'shapell~ of the frequenoy 
distribution because of the inorease in the value 
of k from 4.2 to 6.0, and the oorresponding decrease 
in the value of ~ indicating a probable improvement 
in the performanoe of the 'poorest' performers. 
This is not intuitive. It may be tested by using a 
four-oategory chi-squared test of the frequenoies 
'8 issues per oapi~a and under' and 'over 8 issues 
per capita' for the tv/O years 1969/70 and 1975/76, 
where the null hypothesis of no signifioant ohange 
can be reJeoted, but only at the 10% level, \vhere the 
ohi-squared statistic is 2.71. 
I have avoided the use of the mean of the variable 
beoause it has already been shmm that the distributions 
are positively asymmetric for all years studied and that 
the mean values are thurefore not as useful as they 
would have been if the distributions were Normal. 
I shall show that there is a significant increase 
in the mean, but before doing so it is useful to 
discuss the mean generally in terms of stratified 
data. For most of the years between 1969/70 and 
1975/76 the mean values of the variable for all 
stratified data (e.g. oounties"j.,ondon boroughs etc.) 
vary beti-reen 10 and 12 issues per capita. If one, for 
example, takes the middle year of the period (i.e. 
1971/72) the mean values of the variable were 
respectively 11.343 for the 56 pre-redistribution 
counties; 10.95 for counties and county boroughs; 
11.13 for the combined class of 171 oounties, 
county boroughs and London boro1'1'ghs, and 1l.935 for 
the 32 London boroughs taken per see 'rhis is the 
most satisfactory 'mid-point' to use for the 
examination of data immediately prior to the 1972 
Act, for there were, as I stated in 3.2 several ) 
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omissions in subsequel1t. statistics because of the 
effect of reorganization. For this particular year, 
the mean rate of issues of books per capita for 
the 351 reported authorities calculated on a 
population basis to the nearest thousand was, 
using the symbol K to indicate 1,000. 
563,214K = 11 41 
49,330K •• 
(rhus the mean value for the whole reported population 
is somewhere bet\~een the values of 11 issues per capita 
for 1969/70 and 1970/71 and that of 11.95 issues per 
capita for 1975/76, the final year of the period. 
In this case there are only three str.ata-categories, 
so that analysiS is easier. For 1975/76, the values 
of the mcanS"of~ the variable, issues per capita are 
respectively: 
(i) for counties, 361,444IC 29,396K = 12.29; 
(ii) for London boroughs, 8~:~I~~ = 11.7}; 
(iii) for metropolitan distriots, 126,661K 
11,3l9IC = 11.19); and 
(iv) for all reported values in 1<.!ngland and \'Iales, 
570,483K 
47,734K = 11.95 
These means and those of other years are caloulated 
from aggregate population statistios, and are 
therefore not identioal with the means of the 
frequency distributions thems.el,yes, 
It is against the background of the non-parametric tests 
and the asymmetry of the frequency distributions that we 
must attempt to assess ohanges in the mean value of the 
variable from one year to another. If the limitations 
are ignored, the standard error of the differeuce between 
means, for example, between 1971/72 and 1975/76 is: 
-2.42 l.7 2 
351 + ill = 0.2 
and the inorease, for example, of 0.75 between 1971/72 
and 1975/76 is significant at the 5% level using either 
a one-tail test for incre~se, or a two-tail test for 
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difference. But this approaoh to the problem, that 
of usinG the post-redistribution standard deviation of 
1.7 to estimate the standard error, overlooks the fact 
that intra-regional dispersional differences in values 
of the variable are obsoured by using the statistios of 
the larger library authoritie. It is best to use 
6' ICI 2.4 for the caloulation of standard error. If 
this revision is implemented, and a two-tailed test is 
used for absolute difference (i.e. positive or negative) 
bet\.;eell the tHO means, the rise in the statistio oan be said 
to be significant at the 5% but not at the 1% level. If 
the revision is not made, or if a one-tailed test is 
implemolltcd, the increase is significant at both the 5% and 
the l~~ levels. The asymmetric nature of the frequency 
distributions for all years indicates that He should be 
cautious, not only in accepting the significance of the 
incr(Jaso of the mean, but also in determining tho critical 
levels of significance for the variable. If the distribution 
Here symmetric He should regard values as significantly 
high or low at P ::: 5% \.;here they \'1ere out side the range 
.± 1.96(( ,(i.e. between 8.6 and 15.4) and at P "" 1% 
\'lhere they were outside the range.± 2.58c(, (i.e. between 
7 and 17). Because of the asymmetric nature of the 
frequency distribution it is best to regard cases belol" 
8 and above 16 iHsues per capita as significant at P = 5% 
and those belov1 7 anel above 18 issues per capita as 
significant \'lhere P m 1%. Such cases may need particular 
attention to determine whether or :not they have been 
affected by capital expenditure .. 
A further limitation in asseseing significance is the 
inclusion or exclusion of issues to schools, particularly 
by county councils. This factor can oause a variati'on of 
betvleen 0.5 and 5 issues per capita, and may be included one 
year, excluded the follovling year, and sometimes later 
reincluded in, for example, Municipal Yearbook statistics. 
However, cases of a difference of 5 issues per capita (e.g. 
Hertfordshire during the early 701S) are not too common, 
reporting is mostly consistent and the frequency distributioric 
is noJG affected. 
~)UI~~:sY. ~lhis is provided in 10.2. Conclusions 29 to 33. 
TabJe 16. Relative Frequencies of Issues per Head 
of Population for Libr~TY Authorities 1969/70-1970/71 
~ 
Class Interval Relu ti~e Frequency - Library Authorities 
·1969/70 1970/71 Both Years 
Under 7 0 . 03 0 . 01 0.02 
7 and under 9 0 . 09 0.08 0.08 
9 and under 11 0.24 0.27 0.26 
11 and und'l'l' 13 0.26 0.28 t 0.27 
13 and under 15 0.19 0 .18 0.19 
15 and under 17 0.12 0 .12 0.12 
17 and under 19 0.04 0.04 0.04 
19 and over 0.03 0.02 0.02 
Total 1.00 1.00 1.00 
Note 
The above table was compiled using the 360 pre-redistribution 
library authorities of England and Hales. 'fhe problem of 
differences in population sizes is discussed in the text. 
Table 17. Relative Frequencies of Issues per Head of 
Population 1969/76, showing nearness to predicted values 
(k + Poisson distributiont, where k = 4.2 
Class Frequency Relative Nearest (1') Expected 
Interval Frequency integer where Poisson 
LOvler k = 4.2 Relative 
Integer ' Frequency 
5 3 0.01 0 O.OOlL 
6 5 0.02 1 0.0076 
7 13 0.04 2 0.0257 
8 17 0.05 3 0.0584 
9 45 0.12 . , .. 4 0.0992 
10 41 0.12 5 0.1350 
11 54 0.15 6 0.1529 
12 41 0.11 7 0.1486 
13 36 0.10 8 0.1263 
14 32 0.09 9 0.0954 
15 29 0~08 10 0.0649 
. 16 16 0.04 11 0.0401 
17 7 0.02 12 0.0227 
18 10 0.02 13 0.0119 
19 5 0 .01 ~ 14 0.0058 
20 2 0.01 15 '.0.0026 
21 2 O.Ot~ 16 0.0011 
22 1 0.00 17 0.0004 
23 1 0.00 18 0.0003 
360 1.00 1.0000 
Note 
') \. For calculating Poiss on frequencies n = 6.8, k= 4.2 
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~rable 18. Typical Frequenr~y Distri but ion of the VarialJle, 
Issues per Capita per Am~llm for the 56 Counties 1970/71 
Class Interval FrerJuency Relative Frequency 
Under 9 5 0.09 
9 and under 11 23 0.41 
11 and under 13 20 0.36 
13 and under 15 6 O.ll 
Over 15 2 0.03 
Total 56 1.00 
Note 
This table has been provided because it gives a better 
means of comparison with the tables for the end of the 
period, Le. 1974/75 and 1975/76. Note that although 
all the tables on this page have an appearance of 
leptokurtosis, actual 1eptokurtosis is not as great as 
apparent, for the variances are different (see 3.5). True 
1eptokurtosis exists, in spite of, not because of any 
differences in the variance or standard deviation • 
. Ij1Stb1e 19. Categorised Absolute Frequency Distributions 
fo! all English and Helsh Library Authorities 1974/75-1975/76 
Class 1974/75 1975/76 Total 
Interval 
C L D Total C L D Total 
Under 7 1 1 2 2 
7 &, under 8 3 3 2 1 3 6 
8 u II 9 3 4 4 11 1 2 2 5 16 
9 II II 10 4 7 8 19 3 5 7 15 34 
10 1\ II 11 6 3 5 14o, 5 3 7 15 29 
11 " II 12 10 7 4 21 6 6 8 20 41 
12 \I II 13 8 5 8 21 15 5 3 23 44 
13 II II 14 6 3 1 10 5 5 4 14 24 
14 II 
" 15 4 2 1 7 3 3 2 8 15 
15 " II 16 1 1 2 2 2 1 5 7 
16 " II 17 
'17 " II 18 2 2 2 
18 II II 19 
19 II " 20 1 1 1 1 2 20 II 
" 
21 2 2 '\!;! 2 
21 and over 1 1 1 
'llotal 45 32 36 ll3 45 32 35 112 225 
Key C == Counties; L == London; D Ne'\V District Councils 
One 'district' value '\Vas not available for 1975/76. 
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.Table 20. A Relative Frequency Distribution of Issues 
per Head of Population for Library Authorities 
1974/75 and 1975/76 for comparison "lith Tables 16 & 170 
Class Relative Frequency.- Library Authorities 
Interval 
1974/75 1975/76 Both Years IPoisson t 
Approximat ion 
k ::= 6 and 
~ = 6 
Under 7 0.02 O~OO 0.01 0.0174 
7 and under 9 0.12 0.07 0.10 0.1338 
9 " " 11 0.30 0.27 0.28 0.2945 
11 u II 131 0.37 0.38 0.38 002983 
13 \\ II 151 0.15 0.20 0.17 0.1721 
15 u " 17 0.02 0.04 0.03 0.0638 
17 II II 19 0.00 0.02 0.01 0.0165 
19 and over 0.02 0.02 0.02 0.0036 
Total 1.00 1.00 I 1.00 1.0000 
-~ 
Notes 
1. The rela,tive frequencies in this table are calculated: 
from the absolute frequencies in the totals provided; 
in the marginal columns in Table 19. 
2. The term 'Poissont is used in this table and in 
Table 17 to mean that ;k'may 'be approximateo. by using 
the Poisson distribution plus a constant k, as explained 
in the text t where x is the freq.uency of r f i. e. for 
this pair ~f years: 
-6 x' 
f(x) = 6 + ( ~ 6 )/r! 
Because of bunching at central locati.on (modal class 
= 11 and under 13), the approxjmation is inaccurate 
for that value. 
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Chapter Four - A Study of the Vario,ble, Co,pital Input 
Bxpenditure per Capita, its distribution o,nd charactoristics 
4.1. Introduction 
r~lhe study of tho v;l,riable, issues per capita, has shown it 
to be positively asymmetric in frequency distribution, and 
that the result of both the 1972 Act and the sienificant 
increase in the lower vo,lues of the variable 'l'las the 
presence of bunchine at central location in the later years 
of our period. It was shmm that there had been a sienificant 
increo,se in the mean vo,lue even at the 1% level if positive 
asyniptry is not taken into o,ccount, but that, because of 
positive asymmetry, the mean value co,n be misleo,dine, and 
o,ccolmt should be to,ken (i) of modal values and (ii) of the 
non-parametric medio,n test result. If the lo,rger value of the 
vnriance is used, bo,sed on the lo,reer sample for earlier years, 
and on the upper tail of tho asymmetric curve, the test can be 
adjusted to sho'l'[ a chanee in the mean value at the 5% but not 
at the 1% level of significo,nco. 
These findings caution us against assuming that if the correlation 
coefficient betVleen capital expenditure pnr co,pita and issues 
per co,pita (or o,ny changes in the variable) is significant there 
is necessarily evidence of an effect of capital expenditure on 
issues, even though F-ratios proved significant, and the 
2,pplication of Durbin-Hatson tests showed that autocorrelative 
effects C0111(! be eliminated. Extremely high values of the 
variable can affect the correlation coefficient, particularly 
if it caf! be shown that capital expendi tura also has a 
positively asymmetric frequency distribution. rfhare are mdhods 
of dealing with this problem. He meW either (i) calculate 
non-linear correlation coefficients by logarithmic or other 
adjustment of the scales of the vari[l,blos; or (ii) use the 
ro,nk correlo,tion coefficient as a less-powerful but adequate 
o,lternative, for if this were used there \'lOuld be no unq.uJy 
high bias for extremely high values of tho variable. 
Before He co,n decide whether the normal Pearson coefficien-t 
's, 
is o,deC}uate it is necessary to exo,mine the frequency 
distribution of the variable, Icapito,l expenditure per capital 
carefully. He nust as::mme rJome positive asymmetry, for the 
values of the vo,riable will, in theory range betvleen 0 and eX) 
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· and there "\-,ould be no negative values. It has altready 
been suegosted' that "the. I per capita' conversion of the 
variable may generate problems, though such conversion 
is necessary to obviate the effect of partial correlation 
of both issues and capital expenditure with population 
size. It is, nonetheless, a heuristic 'management ratio' 
ahd, in the case, as I shall show, the expression of 
the variable in terms of 'per head of population' actually 
contributes forcefully to the asymmetry of the variable's 
frequency distribution. 
Having discussed these limitations of analysis, I shall 
proceed in two ways. I shall show that the problem of 
positive asymmetry is such that irt is preferable to 
use the counties of England and Wales for the purpose 
of analysis, rather than to use all library authorities 
(360 reduoing to 113) as im the previous chapter. The 
oounties will require to be readjusted: when the effect of 
capital expenditure on issues is studied in the next chapter, 
but in this case: the problem. is not as large as it appears, 
because of capital con':~ributions from counties f'or other 
library authorit ies prior to the 1972 Act •. Then the 
sample must be reduced even further, because of the effect 
of extreme values in He1sh counties·wheTe population sizes 
are so small that a medium: capital outlay for ~y one year 
appears very large ''Then expressed as a 'per capita' value. 
The capital expenditure of Rutland is treated in the same 
"laY. I shall return to Rutland, 'and to small authorities 
when treating individual cases in the third part of the 
thesis. Having obtained a useful sample, that is~large 
enough to apply the normal (i.e.non-Studentised) (90e) 
criteria, it will be possible to ask two important questions: 
(i) whether the capital expenditure (per capita) on 
libraries bears any relationship to the aggregate 
~ 
capital expenditure of' English counties on all categories 
of capital expenditure over the period of study; and 
(ii) \'Thether there is good correla.tion betHeen values 
of the variable. for all pairs of years during the 
.yeriod that is being considered. 
(90e). The term '8tudentised
' 
is here used, as in Statistics, 
for sampling distributions less than 36 observations. 
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For our purpose the 'terrninus ad quem' needs adjustment. 
It is unlikely that capital outlay in a given, year 't' 
will affect the issue variable in year t. It is more 
likely that expenditure in t-l will affect the issue 
statistic in, t, and as \'1e have selected the pair of years, 
1974/75 and 1975/76 as the terminus ad quem for the 
issue statistic, we need not consider capital expenditure 
later than 1973/74. I shall, however, allud~ briefly to 
later values of the variable in order to give completeness 
to the s-tudy. 
Thus this chapter contains: 
(i) a study of the ,problems and relevance of using the 
'per capita' converted values of capital expenditure for 
the purpose of analysis; 
(ii) an examination of the composition, and changes in 
the frequency distribution of this variable during 
the period from 1969/70 to 1973/74 and 1974/75; 
(iii) an assessment of the extent to which capital 
expenditure on libraries during that period was 
a function, of available capital expenditure for all 
categories in each of the years concerned; and 
(iv) a study of the inter-year correlations of 
pairs of years during the period, \'1i th respect to 
values of the variable, to assess whether the English 
counties behaved consistently. 
For the purpose of subsequent divisions of the 
chapter problems (ii) and (iii) are paired'as it 
is preferable to consider inter-category correlation 
for each year When \~e consider the frequency distribution 
of the variable. Thus, I shall employ a separate section 
for each year, and deal with problem (iv) generally 
before sUIDll1arising conclusions. 
Finally, it will be evident from ~i) -that economies of 
scale must be considered ''1hen applying the 'per capita' 
conversion of the variable. This problem can be considered 
Hhen dealing with characteristics of the variable for each 
year. 
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4.2. Problems of usine 'per capita' values of capital 
expenditure, and their effect on our choice of sample 
In chapter three I discunsedi some of the problems 
posed by the use of values expresse~ per head of 
population, l-1hen dealing with the issue statistic. In 
this section I discuss the problem of such conversionl 
when dealine with the capital expenditure statistic e' 
It is a useful device, and is employed: by the Society 
of County Treasurers in its annual publication. Capital 
Ex.pendi ture Stat istics: for eUminat ing the effect of 
population size-dif~(3rences for inter-county comparisons. 
But the presence of this heuristic; management ratjjo does 
not solve problems of comparability completely, for there 
is need to consider: 
(i) the problem of the relevance of popUlation size to 
capi tal expenditure:; and 
(if) the question whether there is an optimal size of 
county, and limitat ions in the use of ' per capita' 
values of the variable for this purpose. 
This thesis has to deal with 'per capital values of the 
variable because such values 
(i) aid comparison. between large and small counties; 
(ii)obviate the problem of partial correlation with 
population size; and 
(iii) are readily available from the annual publication 
Capital Expenditure Statistics. 
The use of Capital Expenditure pt~:istics poses other 
problems, because actual capital expenditure Qn libraries 
per unit of population is not (i) standardised nor are 
there (ii) subco.teeories showing actual per capita expenditures 
on (a) buildings; (b) land; (c) equipment (d) initial 
bookstoclcs and because mobile libraries are often funded' 
from revenue. Thus, this study is only a first stage in 
analysis, and we shall consider later (a) the capital 
estimates of county library authorities; (b) the frequency 
distributions of building costs; (c) the detailed effect 
of delay in planning and (d) the problem of partly 
completed works .• I mention these other limitations at this 
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stage to show that the problem imposed by using per 
capita statistics ,·.as nol; the only problem relevant to 
the use of the Society of County Treasurers' Capital 
Expenditure Statidics, and that most individual cases 
had to be examined specifically by (i) letters to 
county librarians; (ii) use of the capital estimates and 
accoIDlts; (iii) examination of individual building 
programmes and the use of considerable other primary 
data. For the present I shall examine the problems of 
(i) non-relevance and (ii) non-comparability. 
4.2(i) Population, Area and C~~i~al Expendit~ 
One expects near-perfect correlation between capital 
expenditure and population size of county authorities 
because of the large size differences in the variable, 
and thus the question of non-relevance. is a comparative 
one. Revenue expenditure usually correlat es Hith 
population size, but a study of categorised! revenue 
expenditure of London where population size differences 
are much less than they are for counties, shm'led it to be 
conclusive that although (i) educational expenditure 
correlated positively "lith population size, that on sooial services 
(ii) had a hiGher negative correlation \'lith the area 
of the borough than i-lis (almost zero) positive correlation 
l'lith population size, probably because social service 
demands ''lere greater in areas of high density. 
If this is so even in the cas~ ~~ revenue expenditure, 
He need to question whether population size is more 
relevant to capital expenditure on libraries than.is 
the area of the county authority concerned'. Libraries 
are not constructed because of population denSity, but 
because of problems of accessibility, and althOUGh 
Clough used membership statistics for library location 
(82) it is clear that many capi~l projects are 
determined by inaccessibility of existing libraries 
because of distance, and are therefore a function of 
area rather th<:m of population size. (90f). 
(90f). 'Funotion' is here -used simply to mean that capital 
expenditure oorrelates more signifioantly with 'area' than 
with population size, because of the aocessibility factor. 
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This lOGic may also be (~;:::tended to mobile library 
frequency per c~pita. JI; \'1ill be sho'l'm in the chapter 
on mobile libraries that, therl1 the frequency of mobile 
libraries is more a function of acreage than of popUlation 
size in the Caf;O of small counties, and then that even 
for all 39 shire counties of England and Hales, using 
1975/76 data, there is greater correlation between the 
frequency of mobile libraries and acreage (0.671) 
than there is betl-leen the frequency of m?hile libraries 
and population (0.531) tholigh the linear regression 
equat ion that best fits the data is 
Y = -0.116 + 7xl + 7x2 Hhere 
Y is the frequency of mobile libraries; 
Xl is a 'million' unit of population; and 
x2 is a 'million acre' unit of county size. 
The actual correlation of fixedJ service point frequencies 
with population and area differs respectively in the cases 
of central, full-branch, part-time service point and 
institutional libraries, and though the: results of the 
study are interesting I reserve them to the chapter on 
library buildings. It is sufficient at this stage to 
give the result of a study of the regression of county 
capital costs on county population sizes using the data 
for 1972/73 before large price increases affected and 
curtailed the capital expenditure. ,of countiesl. For 
this year the regreSSion equation that best expressed, 
the relationship bet\'leen capital cost and popUlation size 
was: 
Y = £(1,079,962 + l4X) 
where Y is the capital cost (agGregate) for each county; and 
X the unit population of the county • 
.. 
'llhis reGression equat ion is appropriate to 1972/3 but less 
appropriate to later years, and for the purpose of calculation] 
the sample consisted of the 58 pre-redistributionccounties 
of England and Hales. London was excluded as a special case. 
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The equation shows that in the case of capital costs generally 
the ratio: 
Cost of Capital Investment per Annum 
Size of Population 
is an adequate but not entirely scientific method of 
comparison betvleen one county and another ... for, thoueh 
there are usually more significant correlations between 
capital cost and population size than between capital 
cost and geographical size, the position is reversed, 
n.ot only, asI have shown, in the case of mobile libraries, 
but also in some categories of fixed :service points. The 
standard isalequate for the correlation proposed in the 
next chapter, but must be abandoned for specific 
sub-category comparisons. 
The regression of capital investment with population size 
for 1972/73 jis an illustrative one. Space prohi,bits detailed: 
examples of later regression. Tests: using later data 
Sh01'led that for the years to 1976/77 the regression constants 
for the intervening years; vD.ried from £lm to £2.5m and the 
regression coefficients varied from £14 to £22. 
'Ehe conclusion of this subseotion on non-relevance is that 
we must oonsider ,both population size and geop;raphica1 
size when making inter-county comparative studies, but that 
the variable value ratios relative to population size are 
adequate for this primary study. 
4.2(ii) 'Eho problem of non-oomparability 
If there is oomplete comparability betvleen large and small 
population-sized counties it woul.d follov; that the 
optimal capital expenditure per capita for a small county 
is identical to that for a county four times as large. 
Yet eoonomies of soale may render the real optima 
significantly different from each other. In this study 
of English and H0lsh counties for-..the period from 1969/70 
to 1973/74 it Hill be illustrated, vlhere appropriate in 
subse(J.1.1.Ont sect ions, that the rat io of callital expenditure 
was generally less (for libraries) in the case of large 
counties than for small counties. Yet the rate of capital 
expenditt~e per head of population increased for very 
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large counties, and an optimill Gize of county ivas inllicated 
at about 500,000 • 
fuciluse of these tltlO limitations , it is preferilble; not to 
uso the values of capital expenditure per capita in 
isolation, but also to consider the behaviour of absolute 
values of capital expenditure. This poses the reill 
problem of partial correlation "lith population size, but 
the use of abso lute values has many desirilble fea-tures. 
A second strategy is that ltlhen using either absolute or 
ratio values of this variable viC examine cilrefully the 
differences betHeen tile typical Villues for large and small 
counties. 'l'his involves stratificQ;tion; on the basis of 
popuki;ion size, (i) to reduce partial correlation >vith 
populCl_tion in the case of absolute values; and (ii) to 
assess optimality (or ilt least typical performance) in 
tho case of ratios (Le. pnr capita values). (90g). 
4.3 Capital Expenditure Values in the 'rHO 'l'crmini a (,.~uo .• 
In chapter three Ive selected tltlO years for studyiing the 
issue statistic. Let us examine the performilnce and 
chilracteristics of capital expenditure during those 
tHO years. Apart from the effects of infliltion thero 
is not toomuch difference betl'leen the frequency distributions 
for 1969/70 and 1970/71, For the purpose of compilation I 
relied initially on the publication Crcpita1 Expenditure 
Statistics, but had to adjust values (i) because of 
reportini'; differences from primary sources; and (ii) 
because some adjustment was necessary to effec~ comparison 
\'lith the 39 post-redistribution counties. l1ecause of 
the similO1ritios betvleen 1969/70 and 1970/71 I propose 
giving brief dot01ils of 1969/70 values .of the v.:1riable and 
using 1970/71 values for mQre detailed analysis. It is 
not possible to subject tho vrcriab1u for both years to 
0111 tre01tment boc.:1uB? of shortago of space. It is 
sufficient to say that similar tests >vere used for both 
,the 1962/70 and 1970/71 d01ta. 
(90g). It does not neoessari:y follow that either of the 
'per capita' values will be 'optimal', but they vlill,w 
at least, be 'typical values' for large and small 
counties respectively, against which individual values 
can be better assessed.,. 
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Table 21 was compiled from Capital Expenditure Statistics 
for 1969/70 and gives the frequencies of the 58 English and vlelsh 
counties in relative termG for the interval categories, 
o and under 5p, 5p and under lOp etc. per head of 
population in respect of capital expenditure on libraries. 
Although the frequency di.stribution approaches a geometric 
distribution (i.e. '-There f is the inverse of x, and \'lhere 
fx is near constant) it can also be approximated by a 
Poisson distribution with a very low value of i\ (=np). 
For the purpose of compilation, the published frequencies 
\vere, in this case, in absolute terms, and 'It/ere converted 
to 'per capita' values~ In the process of conversion 
some adjustment of values was necessary because of 
disparities beh/eon published data, and primary data 
obtained from some of the counties. '1'his did not affect 
the values of mean, median, mode, standard deviation and 
coefficient of variation significantly. 
For this particular year the modal interval class ,vas 
'0 and under 5p~ per head of population, but the median 
was 5.5p. and the mean was 7.5135p. As the stalldard 
deviation was 7.5467p. it can be seen that the coefficient 
of variation slightly exceeded 1., (i.e. 1.004). This 
high value of the coefficient is not simply evidence of 
a large dispersion of values, but is more particularly 
evidence of the highly asymmetric nature of the frequency 
distri but ion. In this context, the mean value 7.5135p 
is atypical despite the fact that it ~ould be used by 
the authorities, for comparative mllnagernent purposes. 
The highly asymmetric nature of the frequency distribution 
is a plrticular attribute of capital expenditure on libraries, 
for, in some cases, large sums are spent over small periods 
by small authorities, thus producing very high values for 
a fmv'authorities, but \-There there are no construction 
plans, Hhere the authority has a large population, and the 
only capital expenditure is spent ow less ambitious schemes 
for the rebuilding of existing libraries, the amounts per 
head of population are very small. Thus, tho mode of the 
distribution is in the '0 and under 5p' interval class. 
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The aSYI1lr.1etry is so pronounced that statistical treatment 
is difficult. One method of reducing the asymmetry, and 
some general abnormality in the distribrrtibn is to 
remove 1-1elsh counties from the sample. I have already 
explained that Scottish and Northern Irish counties 
have been excluded because of lack of comparability 
in later years, rosulting from the different 
redistribution legislation resultinG from the effects 
of the Hheatley and Macrory Commission reports. Helsh 
count ies must be excluded for a differont reason. 'rhe 
values of capital exponditure of Helsh counties on 
libraries per capita are either (i) very'low; (ii) 
modal or (iii) very high. It is difficult to explain. 
this distinction in tlw case of 1969/70 statistics 
because the lowest interval class is the modal class. 
In the case of 1970/71 it is easier to shoH the effect 
of Helsh counties on the frequency distribution. Table 
22 ShONS the absolute and relative frequencies 'of 
tho int erval classes of capital expdndi ture I"hen 
Wel~h courrtios are (a) omitted and (b) included. 
It can be seen from Table 22 that with the exception of 
the "I;ail the frequency distribution of J~nglish counties 
resembles an a symmetric frequency distri but ion, but 
that Nhon Helsh counties are added tho distribution 
becomes abnormal because of the tritomous (i.e. three. 
category) division of Helsh values, which I have already 
mentioned. Thus, aHhou£;h the modal interval class for 
this year is. '5p and under lOp per head of populat ion I, 
yet the moan expenditure varied. It was IIp for 
:English counties, 15p for Helsh c01.mties and 12p for 
:English and Helsh counties combined. 
'11hus, though the mean value is calculated and published 
in the Society of County Treastthrs ' Capital Expendi tu.re 
Statistics, it is of less importance than the mode. (90h) 
Further, if we abandon consideration, of the mean because 
of the effect of 'abnormaJ! values, and attempt to usc 
(90h ). A distinction must be made between the mean of Iper 
capital values of the variable, and the/aggregate mean, i.e. 
aggregate oapital expenditure divided by total popUlation. 
The former is unreliable. The latter, used in published 
statistios, is less meani:;)gful than the mode. 
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the }!;nGlish counties for model building, there is 
some proximity to a Poisson distribution where l' is 
a 5p interval class and 1\ ::: 1.6, but where the first 
class (1' ::: 0) has the equivalent in the model for the 
int erval class '0 and under 5p'. r1'11 us , a constant 
k becomes effectively the midpoint of this class 
(Ie ::: 2.5p); and the approximation is: 
f(x) = 2.5p 
-1.6 l' ] 
+ [(& 1.6 )/r1 x 5p. 
'rhe mean of the distribution is thus 2.5p + (I\x 5p) 
which simplifies to 2.5p + (1.6 x 5p) ::: 10.5p and 
agrees with the mean of IIp that was calculated for this 
distribution. The value of the interval class '0 and 
under 5pt becomes that for l' ::: 0 using ~ '::: 1.6, and is 
0.2019, which accords Hith 0.200 in the table. 'rhat for 
the class '5p and under lOp' becomes that for 1'= 1, and 
is 0.3230, which approximates to 0.333 in Table 22. 
Similarly, that for the class 'lOp and under l5p' accords 
with l' ::: 2, and is 0.2585. This value is near to 0.244· 
in 'l'able 22. 
Table 23 provides the Poisson equivalents for each of the 
class intervals using the above modification of the formula 
frOl' the Poisson distribution. Comparh;on of the expected 
frequencies for EnGlish cJunties in Table 23 with those 
in Table 22 will show that this model is not as consistently 
similar to the Poisson distribution as that for issues of 
books per unit of population discussed in the previous 
chapter. 
Yet when the frequency distribution was tested with fornrulae 
for all other IenOim frecluency distributions the Poisson 
distribution formed the best basis for a model. The only 
other near approach to a predictive model was that of 
a freC1UE)llCY distribution Nhos e reciprocals \vere distributed 
in the form of a Gaussian. (normal) curve, and vihose mean is 
~ 
therefore 'ha.rmonic" in nature. But, as I shall show, this 
alternative 1-laS not backed by evidence from other years. 
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'rable 24 is a tabulation of the means, standard deviations 
and coefficients of variation for some of the more 
important capital expenditure category variables for 
1970/71. All values are expressed per head ,of population. 
It has already been suggested that although the coefficient 
of variation is primarily a measure of variation, it has 
some use as a prima facie measure of ske\'lness. The reason 
for this inference is that because all values of the variate 
are positive the ranGe must be positiv~, and if the 
distri but ion I'lere symr:1etric the coefficient of variat ion 
would not exceed 0.3. Using this prima facie heuristic 
rule it may perhaps be assumed that because the coefficients 
of variation for (i) aggregate capital expenditure per 
capita (i.e. that on all services) and (ii) capital 
expenditure per head on education are beloH 0.3 the 
freguency distributions of these hlo variables are 'normal'. 
Detailed study S110\,1S that even this is not the case. For 
example, the frequency distribution of aggregate capital 
expenditure per head of population has a mode of 
approximately £10, but its mean is £11.41 (£11.36 using 
the less accurate published statistics), and its range 
is from £7 to £26, only t\,IO values of the variable 
falling above £20 per capita. 
The frequency distribution can therefore be assumed to 
be positively skewed, affected by extreme values and the 
correlation coefficients must be treated with caution 
because they may be affected by extreme values. A 
correlation matrix constructed using all categories 
of capital expenditure for' 1970/71 per head of population 
shO\'led that most categories competed with each other 
for capital usage, and that inter-ca'~egory correlation 
coefficients I'lere either 10\,', zero or negative. Some 
features in the correlation are useful and relevant to 
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discussion. 'rhus, thore is negative correlation betv;reen 
capital expenditure on welfare services and most other 
categories, and there is a good positive correlation 
betvTeen aggregate capital expenditure and that on 
education (0.496) and between aggregate capital expenditure 
and that on highways (0.850). The former is probably 
because the largest proportion of aggregate capital 
expenditure is on education; and the latter :is because 
there is partial correlation of both (a) aggregate capital 
expenditure and (b) hiGlmays expenditure and (c) the 
geographical size of county. 
'rhe most important result relevant to libraries is that 
capital expenditure on libraries is a 'residual' allocation, 
not in the statistical sense, but in the more collo~uial 
meaning, viz. that money is only spent on. library investment 
if it can be made available from 'Vlhat are popularly thought 
to be 'more essential' services, and taking up proportions 
of aggregate <1vailable capital reEK' urces between l~S 
(in the case of RU'bland) and 3'% (in Norfolk, Hunt ingdon 
and PeterborouGh) for 1970/71. But proportions vary 
considerably for later years, for individual cases, though 
the larGest proport ions are no ver very high~ 
The year is a terminus a quo, and as such is important for 
the purpose of analysis. Before leaving our consideration 
of it, it is advisable that we make an, intra-class-interval 
study of the characteristics of the counties that spent 
(i) significantly lm-l, (ii) belm·! average, (iii) above 
average and (iv) significantly large amounts. To 
achieve some parity between sample sizes for the Student's 
..i-distribution values it was decided to add one value of 
5p to the interval class '0 and under 5p', thus increasing 
sumple size from 9 to 10. The group in this class 
interval of 'poor' capital investors in libraries during 
1970/71 were Rutland, Hestmorlanli', Isle of Hight, Lincolnshire 
(Holland), Oxford, Cambridge, Northampton, Stafford, Kent 
and Yorkshire (Hest Riding). r:L'here is no common characteristic 
for these counties. The~e is a hiGh correlation coefficient 
between populat ion size and capital expenditure pa r capite-
on libraries (0.793); and an even higher coefficient betv;reen 
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the logarithms of values of the variables. There is some 
reason for this. Very small counties may have hardly any 
capital expenditure i'lhen they have no building programmes, 
but considerable per capita expenditure I'1hen they do. 
rrhey are thus identifiable l'lith the smallest values in this 
interval class. Larger counties in this class are those 
with pre-existent libraries where capital expenditure was 
low because of (i) diminished library needs and (ii) other 
capital priorities. Their outlay values tended to be higher 
than those for small counties. Although I regard this 
interval class as significantly lo\-[, the use of the 
Students t test does not indicate significance at the 11S 
.L 
level, and it must be remembered that the substitution of 
the mode (Le. typical vCLlue, = 7.5 for this distribution) 
in place of the mean (= ll) \'lould reduce any question of 
statistical significance even further. 
The second 'interval class' to be studied was tho set of 
counties comprisinr: the 'modal' group, \'lhoso capital 
expendi ture values ~aried hetHeen 5p and lOp per capi taJ 
and consisted of Hereford, West Suffolk, ECLst Suffolk, 
Bedford, North Yorkshire, Dorset, East Sussex, D9von, 
Leicester, Hiltshire, Northumberland, Somerset, Derby, 
Hampshire, Surrey and Essex. The characteristics of 
this group were typical of those for all groups, and 
most categories of capital expenditure were negatively 
correJa ted to each other, indicating competition beti'leen 
expenditure categories. The only exception was that 
there was a high correlation coefficient (0.874) 
bet\'leen capital expenditure on high'\vays and aggregate 
capital expenditure (for probable reasons given earlier). 
Library expenditure and expenditure on all other 
capital categories were negatively correlated, indicating 
, 
that library expenditure was possibly considered atresidual 
neeq after other 'major' needs had been satisfied. To 
provide one example, the correlation coefficient between 
capi tal expenditure on libraries ~1L\ that on high\'lays was 
-0.301. '1'his is not highly significant using Fisher's 
oonversion of the t-statis·tic \'lhere n = 16, but at 
least shm'ls the competitive nature of oapi tal expend.it.ure 
on libraries with that of other categories in this 
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F'or statistical purposes the next hlo upper interval 
classes, i.e. lOp .and under 15p,and 15p and under 20p 
l1ere combined. In thi~~ \'lay sample size VlaS increased, 
but there was no loss of power in the test .. for both 
interval classes are higher than the mode although the 
mean falls in the lower of the classes. They are, 
in general, counties I1hoso capital expenditures per 
capita are higher than the typical value, and 
comprise Lincolnshire (}~est even), Cumberland, East 
Yorkshire, Salop, Cornwall, Lincolnshire (Lindsey), 
Horcestcr, 1,'lest Sussex, Gloucester, Buckingham, (90i) 
IJottingham, Hertford, Cheshire and Lancashire o The 
most interestintS feature of this group is that it 
consists of a l:~icnificantly large proportion. of counties 
I1hose issues per capita are also higher than normal, and 
I1hose libraries both follol1 pr0tSressive policies and 
VIere Cluict to respond to retluests for information. 
It does not, of course, comprise the extreme cases, those 
whose capital expenditure per capita was hitShcr thari 20p 
durinr, the year 1970/11, but there is no reason Hny this 
set should do so, for a time-series study of other years 
shovred that: 
(i) no county sustained capital expenditure in the, 
'extreme' tail of the distribution (i.e. over 20p per 
capita or its later inflationary equivalent) for 
more than three consecutive years with the exception of 
Durham; and 
(ii) the upper extreme interval classes usually consisted 
of counties where the statistics had been affected by 
expenditure of large sums on administrative buildings 
and central heado,uarters in one particular year. 
~--... 
ngain, in this pair of interval categories 'lOp and under 
15p' and '15p and under 20p' there Has: 
(i) negative correlation betvleen capital expenditure ,qn 
libraries and that on most other categories (for example 
-0.37 betv18en library and hiGl1Hay expenditures, or -0.416 
beh18en the logarithms of the expenditure val ues); but 
(ii) evidence that, in. a large proportion of cases, the 
(90i). '11he policy of Buckinghamshire changed later in the 
period. I discuss t~iB when rlealin~ with bookstockn. 
.'. 
is;;ue statistio raneed ;~bove 15- books per h~ad of population, though 
there i'laS no method, at this stage, of disoerning 
Hhcther this resulted from, or oontributed to tho l1eGel 
for oapital expenditure. In Hertfordshire, for example, 
the statistio deoreased Rlie;htly in later years. (90j). 
Further, although the evidence under (i) above seems to 
suggest, pnrtioularl~ a negative oorrelation between 
oapital expenditure on hiC;ll\'1C1ys and that on Ii brari es, 
for exam:)le, the regression equation \'Ihioh best fitted 
the data was: 
Loe Y -0.793 - 0.164 Log X; where 
Y repre8ents oapitaQ expenditure per oapita on libraries; and 
X represents oapital expenditure per oapita on hieh\'lays; 
there was no overall reason vrhy, in these oounties libraries 
and highvmys should oompete for rala,t;Lve - use of aggregate 
funds more than any other pair of oapital expenditure 
oat egories. 
It should be said, incidentally, that age;regate funds Here 
not sie;nifioantly greater than those for all other English 
counties. For these two interval categories the aggregate' 
mean was £11.345 per capita in; comparison with £11.411 
given in the Table 24 for all oounties. Thus, the higher 
provision that these counties made il'L 1970/71 for libraries 
1'1C1S not a fWlotion of greater overall funds for all 
oapital oategories, nor Has it a funotion of a capacity 
that these counties may have had to raise extra money to 
be spent, inter alia, on libraries. Instead, it shm'led that 
the _h.:ieher relative oapital allocation for libraries was a 
matter of deliberate policy. 
Finally, let us examine the oounties whose expenditures 
on libraries exceeded 20p per capita in 1970/71, those-in 
the 'tail' of the Poisson curve. These five cases were 
not related to issues per capita, to population size' ~r 
to any other variable, and, Hith the exoeption of Durham) 
they were not consistently hie;h library investors. They 
,-Jere, in 1970/71 Berkshire (28p), Durham (39p), Huntinedon (44p) 
(90 j). '11he reported decrease was, in some cases, more apparent 
than real, resulting partly from the exclusion of sohools 
issues, but Hertfordshire is quote·i to show that there is 
not a necessaxy association between the variables in all Y-fl:.l}':-;. 
I J.f j 
l[orfo1k (28p) and \'lar\'1ick (21p). AlthouGh in these cases 
there was hi~her absolute capital expenditure on libraries, 
there was 10vl0r relative capital expencli tura on libraries, 
for the aGGroGo,t e meo,n l'laS £12.99 as compo"red Vii th£.11.411, 
and althouGh this is insufficiently hiGh to be rOGarded as 
siGnificantly different twine the t-statistic (l~S critical 
value VIhere n = 5, and y == 4) it sUGgests that library 
expenditure is a 'residual' satisfied after the 'major 
services', and that if more money is available, disproportionately 
more is spent on libro,ric;:;, I"hilo if less money if; ::wailablo, 
libraries suffer acutely. Further evidence of this hypothesis 
is provided ih the statistics for later years. 
In this case, the correlo"t ion betHeen ag;;rec;ate c<J,pi tal 
expenditure and that on libraries Vlan positive (0.981), and 
further the correlation between capital expenditure on 
libraries and higlnrays ,"as also positive (0.942). Even 
iVhere )J is onl;)' 4, both coefficients are si~nificant at 
tho l~ lovel, and the sugGestion is that the expenditures on 
lJoth thcse 'residual' cateGories, highHays and libraries) are 
a disproDortionate function of the gro2,tcl" availalJility of 
agGrcgate funds. 
Before proceeding to a population size classification of 
the dato, for 1970/71, He may summarise the position 
briefly. The frequency distribution of the variate, 
c3-pit2,l expenditure per capita, is a variant of the 
Poisson curve. l\. reclassification into. Tour interval 
classes showed that the lOHest class consisted of 
either (i) small counties or (ii) larGer counties whose 
capital needs VJero small during 1970/71 and that there 
was a positive correlation between capital expenditure per 
head of population and populo,tion size. In the second 
(Le. modal) class there Here no distinct features apart 
from (i) a high correlation betHeen hic;huays and aggregate 
capital expenditures but a negative correlation betHeen 
highua;'{s and library capital expenditures, and thDrefore (ii) 
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a possibility that library investment is a 'residual' 
satisfied after the needs of the major categories. The 
third class (that combining two classes immediately 
above the modal group) included (but not exclusively) 
a high proportion of counties with progressive policies 
whose issues per capita exceeded the mean valiles of the 
variable even at the outset of the period. There was. 
<'\' higher negative correlation beivreen hieh\'Tays and 
library expenditure, but no available explanation apart. 
from tho prob::tbility that higl1\'Tays and libraries form 
'residual' bids for relative proportions of aggregate 
capital funds after major categories' needs (e.g. 
education) \'1ere satisfied. The agereeate mean was not 
significantly different from that for all counties, so 
that the higher capital expenditures re~ulted from 
deliberate policies 
I~inally, the extremely high int erval classes of capital 
expenditure could not be generalised as those with higher 
issues per capita or even, with the exception of Durham, 
as consistently high spenders. The mean aggregate capital 
funds available were higher for these five counties, 
and the hiehor correlation coefficients Hith (i) aggregate 
funds and. (ii) even highways shm'1ed that these two 
'residual' categories received disproportionately high relative 
allocations of aggregate capital funds after all major 
needs had been met. 
Defore proceedine to other years it is necessary that we 
deal with the limitation of our analysis (using the 'per 
capita' vo,lues of the variable) sugf,ested in 4.2(ii) that 
small counties may have different optima from large counties. 
It '-lill be recalled that limitation 4.2.(i) was ansi-Tered by 
tho ar{T,Ument of lack of statistical sif,nificance exce~t in 
sub-categories of capital expenditure (e.g. mobile libraries) 
but limitation 4.2 (ii) ims not ansHered. Can comparable 
per capita criteria be used for large counties as thos~ for 
small cOlmties? It is necessary that we use disproportionate 
stratified sampling for this purpose, because of population 
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"'TeiGhts'. To divide the 45 Enclish counties into tHO 
cateGories whose total populations are near-equal it is 
neCefJf]c:.qr to use the ~ for the pre-redistribution 
cotU1ties (530,000), for the purpose of interval classification, 
for though this classification naturally resulted in a larger 
group of small counties (n l = 29) than of large counties 
(n2 = 16) it was the only method of ensurine; that the 
counties' populations received equal Heif,htinC. Pricrto (9(H). 
the use of the mCiln, il median test (the non-parametric 
test described in chapter 3) Han applied to test the 
fre\1uencics of countics \·hose cc'.,:rital cxpenditures per-
capita fell al:ove ilnd belo"l the median for cOlmties 
clilssed in respect of median size, and the criterion of 
mediiln cilpi till expenditure "lilS then extended to counties 
classified in terms of the mean (il3 il1Jove). 'l'here Here 
no significant results of either of these tests, but 
Ta1Jle 25 will shaH that there are stronG differences 
between the absolute frequency distributions of the 
c3.jiital expenditures of large and smilll counties. 
It vfill be soen that, for small ootmties: 
(i) the mode is lower thiln that for large oo\ulties; and 
(ii) the ranc;e is lilrger than that for l;::.r(;e COlmt ies; 
because: 
(i) smaller counties have less frequent capital projects; and 
(ii) smillIeI' populations obviously entail higher relative 
cilpital costs per head of population • 
. Al though there is acute clifferenoe in fre( uency distri but ions 
of capitnl expenditure on libraries beoause of compilrative 
infrerlUency of libril,ry projects, there is substantial 
difference i11 the vCLriat ion of aggregat e capital cost s, 
Again, tak:inC; 1970/71 villues, the coefficients of vCLriation 
for ag~regilte capitill expenditures per capita ilre: 
. (i) for the small ootmties, ,f,4.?35 
£11.483 
(ii) for the large counties, £2.437 
£11.281 
=: O.J7; 'but 
0.22. 
'l'11e viil'i;].tion for li1Jrary expendituro is ovon Gre:ltcr than 
it is for "'c:crc~:c'-te c(.',piinl expellllitUl'O. 
(901). 'l'he terHl 'population' is here used in the common 
demoeraphic sense, not the specialised statistical sense. 
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'1'his study immediately sUGGest s that , although one can 
apply identical mean criteria to large and small counties, 
the variability of small counties cannot be monitored by 
usine criteria that apply to large counties. 
If one examines the group of large counties one sees that 
the mode is higher, but not significantly so. Further, 
iin this group there are lm'l' correlation. coefficients between. 
capital expenditure on libraries and that on. other categories, 
except highi'lays, vlhere the coefficient is positirve but not: 
significant at the ];% level (i.e. 0.57 i'lhere' ll.t = 16). 'rrhis 
suggests th&t for large counties particularly~both these 
categories use 'residual' funds after the c~pital needs of' 
the major categories have been satisfied. This result is 
important for it is less affected' by ex~reme values than 
that of the set of 25 small counties. In the latter 
case analysis l'laS restricted by the variability of the 
values and the small size of the sample. 
Thus vIe can conclude that although per capita means do not 
differ for large and small counties, the use of per capita 
valu~s is seen to su£fer from the problem that the variable 
values are more vddely dispersed for small countiefJ th:l-n 
for large counties. 
A part·- solution to the problem is to use absolute capital 
expenditure values and assess (despite their high partial 
correlation I'd th populat ion: size) VThether counties in. the 
four int erval classes of capital expenditure that Here: 
detailed earlier differ vddely in terms of ageregate and 
li brary absolute expenditures. 
The study of this problem Has considerable, but a few 
details of discoveries are provided bec~use of lack of 
spC1.ce. 
In th(~ intl';'v:,l of c():l:1"Lic~~ \1110;',0 c::,n:i.l;:~l l,'~:I\(,l)(hLlll'(':~ 
nor ho~d of T)O~)uli'.t iOll \·;ore Imler than th(~ mode (n 10) 
the correlation coefficient between ~bsolute capit~l 
e::~)Cl1Clitl.,re on li1)1'aries 2nd the ~b::olute ,1!~GrcG::d;e for 
all cate~ories was 0.752. In this interval class, the 
correlation coefficient beti'leen absolute aGGregate capital 
expenditure and population size is 0.974~ and the linear 
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function expressing aggregate absolute capital expenditure 
in terms of population size is: 
y = £(492 ,886 + 9X); where 
Y is aggregate capital expenditure in absolute terms; and 
X is each additional unit of population. 
In this exceptional case there is a good lineanoorrelation (0.752) 
between aggregate capital expenditure (absolute) and 
absolute capital expenditure on libraries, because of size. 
Using the above regression line as a test of each of the 
10 values of the variable, to see whether those exceeding 
the above regression estimate exceeded the median. capital 
expenditure for libraries, it was seen that the four 
frequency sub-categories for the application of Fisher's 
test were respectively that 3 exceeded expected values for 
both criteria; 2 each exceeded expected values in only one 
criteria and 3 failed to satisfy both criteria. rl'his 
result is not even significant where P = 10~b. Further, 
the counties fall into the same categories if the logarithmic 
correlation coefficient is calculated between absolute (90m) 
aggregate capital expenditure and population size (0.959) 
and the appropriate regression equation used,: 
Log Y = 0.890 Log X - 1.363 
where the variables X and Yare as stated earlier. 
Thus the apJX1rently good correlation coefficient betHeen 
aggregate capital expenditure and absolute capital expenditure 
on libraries is purely the result of correlation with 
population size. 
The modal interval cl&ss was tested using similar criteria. 
For this class the correlation coefficient between capital 
expenditures on libraries and highHays (0.41) was explained-
purely by partial correlation \"lith population size. In 
this interval class the regression equation that best 
approximated to the data for all values Has linear, vis: 
Y = £(691,533 + 9X) 
\'There the variables X and Yare as stated earlier. 
(90m). The criterion of having higher or lower absolute 
spending than a given 'regression' estimate is no less 
a test of spending,thanloomparison Uith a 'per capita' 
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powerful 
average. 
l'llotc that the regression coefficient for this interval 
class is approximate to that for the lONer interval class. 
'~lhere is an :~:lCrease in tho regression constant. Further, 
although thore is, in'~his case, a smaller positive 
correlation bet\'Ieen aggreGate capital expenditure and 
capital expenditure on libraries in absolute terms (0.47) 
this is explained by partinl correlation with population 
size. For valid oriteria. of application of a test of 
frequencies of library authorities that exceea or are 
less than regression estimates with those tho.t exceed or 
aro loss than the median c~pital expenditure per capita 
on libraries (7.50p) indicatQ that there is no siGnificant 
association between the four categories if Fisher's test 
is applied. 
The third class (those above the mode, but not extremely high) 
were tested i'lith similar criteria and again the highest 
correlati on coefficient betiveen absolute library expenditure 
and that on any other capital cateGory ,vas with highi'lays 
(0.645) but this \'Ias mainly attributable to joint 
correlation "lith population size. For this interval class 
the best reGression equation to give the relationship 
between population size and aggreGate capital expenditure 
Has 
Y = £(l3X - 503,187) 
\'There the variables X and Yare as stated earlier. 
'llhere is a neGative regreSSion constant because of the 
steep association beti-leen popUlation and agGregate capital 
expenditure values,. ,Bu-I;. other fli! ctions, lOGarithmic, 
square, square root etc. were atteij1pted and provided no 
better approximation to tho data. Again, when the 
regression estimates provided by this equation were used 
to determine hiGh and 10'1'1 froquency cateGories for a 2 x 2 
~~ 
non-parametric test with capital expenditure (per capi~a) 
on libraries, the results of Fisher's test were not 
significant. 
"J, 
Finally, the fourth interval class (extremely high values 
of capital £~penditure on libraries per capita) was tested and 
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the regression funotion was similar to that of the 
third interval olass: 
Y = £(13X - 54,133), 
but there ,vas no significc:mt intra-class aSGociat ion batvleen 
library expenditure and aggregate expenditure. 
HOvlGver, if He no'l'1 examine the inter-class association 
an interesting feature has emerged. It is that , although 
the per oapita values are not too reliable statistioally 
because the relationship between aggregate capital expenditur~ 
and population size is expressed by different linear (and in 
one case logarithmic) functions, yet: 
(i) the two interval classes that have 101'1 per capita 
expenditures on libraries also have low regression (1. e. 9X) 
coefficients expressing the relationship betHeen aggregate 
oapital expenditure and population size; and 
(ii) the tvTO interval classes that have high per capita 
expenditures on libraries also have high regressiion. (i.e. 13X) 
coefficients expressing the relationship between aggregate 
(i.e. all categories) capital expenditure and popUlation 
size. 
rl'here is thus, a non-linear overall association behleen 
capital expenditure on libraries and aggregate capitru 
expenditure, indioating that Vlhere more funds are made 
available it is generally true that a larger amount is 
spent on libraries after all other (major category) needs 
are met, but that it is an inter-category rather than an 
intra-oategory association between the variables. 
Finally, it may be questionnod why library expenditure ''las 
not treated in terms of absolutes, and each absolute scale 
value measured against an absolute regression estima.te, as 
in the caso of aggregates. rrho anmver is simple. It is 
that there is a surprisingly 10\'1 correlation coeffioient 
betvleen oapital expenditure on libraries (in absolute 
terms) and population. Sizes, and that 'per capita' values 
are th6refore much more appropriate. The best oorrelation 
coeffioient betvleen og,pital expenditure on libraries and 
popUlation size 1'1as a logarithmio ooefficient (0.445) and 
with an overall F-value of 10.636 for regression, the 
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logarithmic equation is: 
LogY = -3.944 + 0.505 Log X 
for determinipg capital expenditure on libraries, as 
against a much higher correlation coefficient bet\-J'Oen 
aggregate capital expenditure (on all categories) and 
population size, i.e. 
LogY = -1.935 + 0.995 Log X; and 
whore the correl~tion coefficient between LogX and Log Y 
is 0.948. 
rrhus, it \-ms decided that the use of the regression line 
as a test, of "Ihethor the value for oach county exceeded 
or did not meet the reg~ession estimate, would not provide' 
more powerful test criteria than the simple use of the 
median 'per capita' value for each interval class. 
In summary, in the latter part of this section of the 
chapter (4.3) the interval categories (using the 'per 
capita' conversion of the capital expenditure on libraries) 
were reconsidered in terms of: 
(i) classification using population. size; and 
(ii) correlation of aggregate capital expenditure with 
populcd ion size; 
so that problems impos.ed by using the 'per capita' conversion 
of the statistics could be remedied. 
Using (i) it was shovTn that although large and small counties 
had near-identical mean values of capital expenditure per 
capita on libraries, small cowlties had a 10Her modo, but a. 
vlider dispersion, t.hus limiting the value of inter-county 
comparison, using values per head of population. 
Using (ii) it was ShOl'll that there was not a Significant 
intra-class association between aggregate capital expenditure 
and capital expenditure (expresfled per-capita) on libraries 
but that the regression functions varied for each of the 
four interval classes, and the regression coefficients were 
larger· (for expressing aggregat e capital .elxpendi ture in 
terms of population) for counties \"hose per capita expenditures 
on libraries were large, than for those whose 'per capita 
expendi turoo on libraries were. small. But the association 
was not a linear one. 
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It was explained that Hhile regression est imates vIere 
more pOi-Ierful than per cC1pita statistics for testing 
the performance of each county for agGregate capital 
expenditure , it vlaS no"l;· considered that reGression 
estimates \-Iould be more useful than simple ratios per 
head of population VlhenJtesting capital expenditure on 
libraries, for the correlation coefficient between 
population size and absolute capital expenditure on 
libraries is low. 
'rhus, by the best criteria that could have been adoptec1 
for this unusual study, there is an overall inter-class 
association behIeen aggregate capital expenditure and 
that on libraries, but it is non-linear and does not 
persist in intra-class simple (non-parametric) frequency 
studie s usine; tHO-Hay tests. 
Intra-class studies have shOim, given the limitations of 
comparability between small_and large counties, that 
this correl~tion does, however, approach linearity for 
counties with exceptionally large library expenditures, 
but that most intra-class studies show a possible 
association betvfeen library and high\'lay expenditures, 
only because they are 'residual' demands to be satisfied 
after 'major' category needs (e.g. education) are met. 
Generally all capital expenditure categories are competitive, 
and Ne should proceed with this in mind. 
4.4 CC1pital Expenditure Values in 1971/7~ 
The peculiar frequency distributions of the previous 
section necessitate our study of not only the terminL 
a quo and ad quem of our period, but also examine 
intervening years, though because of lack of space W3 
shall not recount the analyses of data for these years 
with the same detail for many of the conclusions reC1ched 
w«re'identical \-li tIl those for 1970/71. Table 26 Sl10vlS 
the frequency distribution for England and Hales for 
1971/72. It is both asymmetric and irregular, though 
a nearer approach to 'normal' asymmetry may again be 
achieved by the exclusion of Welsh counties. It is 
bi-modal at the interval classes 'lOp and under l5p' 
and '20p a'n.d under 25p'. '11he median is £13 and the mean 
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£14.50p for all categories of capital expenditure 
for 1971/72, giving a monetary increase in the 
unweighted mean aggregate capital expenditure by 27'% 
from the 1970/71 mean (= £11.41) to the 1971/72 mean 
(=£14.50). If i\;.;.is adjusted for inflation the real 
increase is only 17%(using the mean of relevant 
\ 
inflation indices). Of course, the mean aggregate 
capital expenditure per head of population (unweighted) 
is a less typical indicator than either (i) the mode 
or (ii) the mean aggregate capital expenditure weighted 
for size of county, but it may be used with reservation) 
for the frequency distribution of aggregate capital 
expenditures per capita is less skewed than that for 
libraries only. It may safely be said that there was 
an increase in the real provision for all capital 
expenditure categories (measured per capita) even though 
property values increased at greater pace than the 
inflation indices. 
Against this background, the unweighted mean of capital 
expenditures per capita on libraries increased by 69% 
from 1970/71 (11.04) to 1971/72 (18.77), and this 
approximates 59% when adjusted for inflation. This 
unweighted mean is atypical for it has been affected 
by the extremely large value for Rutland (£1.37) and 
some Vlelsh counties, and differs from the weighted 
means of Tables 34 and 35, of Section 5.2. and the 
published Society of County Treasurers' Celpi tal 
Expenditure Statistics. Yet when this change is compared 
with that between 1971/72 and 1972/73 it may be 
evidenced at the 5% significance level that an increase 
in aggregate available capital expenditure produced a 
disproportionate increase in available capital for 
libraries. It was asserted earlier that the low 
co;nelation(r= 0.191) bet,veen aggregate and library 
capital expenditures indicated that librarie~ were a sensitive 
'residual' to be satEfied after other (major) categories, 
An aggregate capital increase effects a greater increase per he~d 
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of population on libraries. Libraries are thus high 
geared investment, taking up surplus capital investment 
after major (more constant) capital category needs are 
( 
met. But the hypothesis should also be tested by reference 
to correlation coefficients for if it is correct there should 
be a much more significant 'per capita' correlation bet1'leen 
library investment and aggregate investment than in 1970/71. 
Table 27 provides a correlation matrix which shows that 
(i) there was greater correlation between aggregate 
capital expenditure and all categories for 1971/72 than 
1970/71 for even in a major category, education, the 
coefficient increasEd from 0.496 to 0.582; but that 
(ii) for minor 'residual' categories the increase in 
coefficients ivas much greater, indicating disproportiomte! 
sensitivity of these categories (libraries and highivays) 
to increases in funds, (e.g. libraries from 0.191 to 0.506); and 
(iii) the minor categories (libraries and highways) \-lere 
highly correlated to each other because: 
(a) they viere both much more sensitive than the major 
categories (e.g. education) to the increase in funds 
as against 1970/71; 
(b) both variables are partially correlated to urban 
development (i.e. libraries would be developed in areas 
1'There highways \1ould be developed); and 
(c) there could be a stochastic element in the coefficient. 
The 1971/72 data \-lere subjected to a class-interval 
study of differences of capital expenditure on libraries 
but the results vlere similar to those for 1970/71. In 
addition, it \'las decided that the data be classified to 
study the differences of population size more closely than 
in the case of 1970/71. For this purpose, not all 
interval classes need be reported, though tests were carried 
out on all classes. This stage of the report, deals \-lith 
matters that are relevant to our mainl study. 
The Im'le st class consist ed of count ies vlhose populat ions 
were less than 50,000 ':~i.e. Merioneth, Montgomery, Radnor 
and Rutland). Two of these counties had significantly 
larger capital expenditure'&; per capita (Radnor = £1.26p 
and Rutland:::: £1.37p) than the mean for all counties 
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(18.77p), but the mean capital expenditure (aggregate) 
vTaS £22.72p and significantly higher than the aggregate 
for all counties in either 1970/71 (= £11.41) or 1971/72 
(=£14.50). Both the: counties mentioned had large central 
library building programmes and small populations, but 
despite this there is an inference that library expenditure 
is highly sensitive to the availability of funds, 
The second interval class '50,000 and under 100,000' 
consisted of Anglesey, Brecon, Cardigan, Pembrokeshire 
and Hestmorland. Though the relevant means for aggregate 
capital expenditure (= £18.97p) and libraries (=20.2p) 
are larger than for all counties, use of tho j:.-statistic 
at n =: 5, )J =: 4 does not indicate that they are significantly 
higher. Thus, there is, as in the case of 1970/71, no 
inverse correlation between population size and capital 
expenditure per capita (either aggregate or on libraries). 
HO\'lever, when both these classes, 'under 50,000' and '50,000 
and under 100,000' are combined and when rank correlation 
coefficients are calculated to obviate the effect of 
ext~emely high values, the minor categorieDi libraries and 
highways are highly correlated, while there is a negative 
rank correlation, for example, betvleen library investment 
and investment in, local health (e l =: -0.81). The 
inference is again that library expenditure is positively 
sensitive to the increase in aggregate funds, while the 
major and more essential services are not so sensitive and 
therefore are negatively correlated with library investment. 
'l'he third (modal) interval class consisted of counties 
sized '500,000 and under 1,000,000'. The interval span 
is larger than the hlO earlier ones, and I do not report 
the interval class '100,000 and under 500,000' because 
it showed no significant characteristics. In the modal 
cla~s, however, there was again! a high correlation 
coefficient between aggregate per capita investment and 
library investment per head of population (r = 0.487) 
showing again, that library investment is sensitive to 
the greater availability of funds. 
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Finally I deal with the upper extreme class '1,000,000 
and over'. In this class there was also a significant 
correlation coefficient between capital expenditure on 
libraries and aggregate capital expenditure (both 
variables per head of population), r = 0.882, but the 
coefficients betvleen aggregate capital expenditure and 
the 'major' categories of capital expenditure were 
larger than for other classes (e.g. as high as r 
= 0.8ll, for education). Thus, although more funds 
were available in these very large counties, the 
disproportionate sensitivity of library invGstment 
was not noticeable because the counties were large. 
Other research matLers were pursued apart from the 
study of capital expenditure class differences, where 
the results are similar to those of 1970/71 and 
therefore not reported, and the study of population 
class differences, which has been reported in detail. 
Tests were conducted that involved the calculation of 
correlation matrices from the reciprocals, squares, 
logarithms and squD,re roots of the values of all the 
variables, but most of these tests indicated low 
F-value sand th,: research \1aS not pursued. 
In summary of section 4.4,although capital expenditure 
class differences· vTere studied i1i th results si:nilar to 
those of 4.J (1970/71), reporting has been confined to 
the study of some different population-size classes. 
The main feature of 1971/72 is that more funds were 
available (even allovTing for inflation) and that the 
minor categories of capital expenditure (libraries and 
highways) vTere more sensitive to the increase than 
major onos (e.g. education). The result is that for all 
sub-classes studied, library investment correlates 
positively with aggregate investment and with highway 
investment but negatively with the 'more essential' and 
basic categories (e.g. high\1ays and education). Only in 
the extremely large population-sized counties is thoro 
significant correlation between aggregate investment and 
investment in education, but even here it is not as large 
as that in libraries. Thus library investment is highly 
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sensitive to increases in available aggregate capital 
expenditure, and this is evidenced by the disproportionate 
increase and the high correlation coefficiellts. 
4.5 Capital Expenditure Values in 1972/73. 
A 'lag' of several years has been postulated, and if the 
postulate is correct it is unlikely that capital 
expenditure subseQuent to 1972/73 affects the values of 
issues per capita in 1975/76. But a study of the 
freQuency distribution for later years is necessary 
because of the likelihood that some projects spanned 
several years and were nearing completion at the 
termini ad Quem. Such projects would not have 
significantly high capital expenditures for anyone 
year. 
Table 28 provides the class frelluency distribution for 
cani tal expondi ture per capita on li brari os for 1972/73. 
Thu distribution is both abnormal and bimodal, and has 
a platykurtic appearance, the two modes effeotively being 
'5p and under lOp' and '15p and under 25p', but the 
'tail' of the freQuency distribution is also high 
-freQuencied. Its abnormal appearance partly results 
from the different ways in which counties responded to 
capital expenditure restrictions, but adjustment for 
'problem' cases that were individually considered later 
indicates positive skevmess. The higher variability 
was partly a function of inflation, and the 'mode' of 
the distribution '5p and under lOp' vlaS lower in real 
terms than that for 1971/72. But, becawie the 
distribution has another, smaller, mode at '15p and 
under 25p', there ',laS an effective real increase in 
the typical expenditure value. 
F'urther, the mean aggregat e capital expenditure rose 
fro~ £14.50p per capita in 1971/72 to £18.21p per 
capita in 1972/73 by 26'%, but by llih after adjusting 
for inflation, while the increase in capital expenditure 
on libraries was again over-sensitive to this increase. 
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TIlis is indicated by tho fact that there was again 
a disproportionate increase in expenditure (per capita) 
on libraries. The mean capital expenditure on libraries 
increased from 18.77p in 1971/72 to 25.75p in 1972/~3, 
and, ',in this case the monetary increase was 37%, 
though the real increa.se was 22"%. This is again an 
indication that capital expenditure on libraries is 
oversensitive to variation in aggregate capita.l expenditure. 
Incidentally for all four years 1969/70 to 1972/3 the 
coefficients of variation were considerably hiBher for 
capital expenditure on libraries than they were for 
aggregate capital expenditure or for any of the major 
capital expenditure categories. 
For 1972/73 capital expenditure on libraries (per capita) 
showed no siGnificant correlation with either (i) capital 
expenditure (aggregate) or (ii) capital expenditure for 
any major use. Even the coefficient of correlation between 
capital expenditures on libraries._ and high~'iays was only 0.318, 
and this is significant only at".the 5% level. 
There was considerable study of the data for this year to 
discover whether there were logarithmic, harmonic, square, 
or square root correlations between the varia'p.l~s, and 
whether the measures of dispersion and location differed 
significantly betvleen small and large counties. In 
most respects the tests showed results similar to those 
of previous years. The correlations between logarithmic, 
harmonic, square and square root conversions of values of 
all variables, i.e aggregate, educational, social service, 
\'lelfare, highway, and library etc. values of per capita 
investment were not significantly higher than those for 
linear correlation, but the test of difference behTeen data of 
small and large counties showed that although the measures 
of location did not differ significantly the statistics of 
small counties were much more \'lidely dispersed than those 
of large counties. 
In surnmary tho study of 4.5 shoVTed that capital expenditure 
(per capita) on libraries is (i) more asymmetric and (ii) 
more widely dispersed than capital expenditure (per capita) 
184 
on either (i) ar,~re8ate of all services or (U) any 
of the major services, and that it is highly sensitive 
to chanr,es in aggregate capital expenditure, this latter 
conclusion beine firmly evidenced both by the strongly 
disproportionate effect of an increase in aggregate 
capital expenditure on capital expenditure on libraries 
(both bd'-/een 1970/71 and 1971/72 and bet\'Jeen 1971/72 and 
1972/73) and by the higher coefficient of variation for 
libraries than for aggregate capital expenditure or for 
any of tho major categories. Secondly the higher 
coefficient of variation for the data of small counties 
for the years 1969/70 to 1972/73 cautions against the 
indiscriminate use of the 'per capita' statistic for 
making comparisons between small and large counties. 
4.6 Capital Expenditure Values from 1973/74 to 1975/76 
It is unlikely that capital expenditure in the last two 
years of the sequence (i.e. 1974/75 and 1975/76) could 
have affected the issue statistic durine the same years, 
and thus, although all three years must be studied for 
ensuring the~ validity of statistical comparison between 
the data of all years, they have been reported in the 
same section ;?~G 1973/74 b13cause of their value in 
studying the effect of the 1972 Act. 
For all three years thu mean 'per capita' values of both 
aggregate and library investment were atypical, and 
higher th~' the ~odes of their respective frequency 
distributions. This is because of extreme values for 
all three years, 64p and 62p for Durham and Hampshire 
respectively in 1973/74, when the mean had not risen 
above 30p because of the effect of local government 
stringencies; £1.05 for Cambridgeshire in 1974/75 
when the mean for all the new shire counties had 
ri~en to 31p per capita; and £1.13p for Cambridgeshire, 
63p for Hereford anJ Worcester and £1.24p for 
Nottinghamshire in 1975/76 'l'/hen the mean decreased 
to 29p per capita. 
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The fall in the mean value is partly the effeot 
of oapital stringenoies, but partly beoause the mean 
beoame more typioal with the formation of larger 
counties after redistribution; and this is offset 
by (i) lower real values and thus (ii) the 
extreme values given for 1974/75 and 1975/76 are not 
as atypical as, for example, those for Rutland in earlier 
years. The full effect of the 1972 A~t in the creation 
of new shire oounties began to be evident in the data 
for 1974/75, and though the frequency distributions for 
aggregate in'Vest!Uont are less asymmetrio for these years 
than for earlier years, there is still strong positive: 
asymmetry in the frequenoy distribution of library 
investment. The standard deviation of library investment 
is 21p for 1975/76 and the ooeffioient of variation is 
0.74. 
The most prominent 'extreme' value for the three years 
is Cambridgeshire, but this is not now assooiated with 
the effeot of capital investment on a small populat ion 
as in the oase of Rutland, but rather with the oompletion 
of a new Central Library, whioh oame later than. originally 
estimated, and \'There even the original estimate had 
exceeded £750,000. 
It ~s stressed that although the study of oapital 
expenditure frequency distributions for 1974/75 and 
1975/76 are interesting to assess the effeot of the 
redistribution on the struoture of the fre(lUenoy 
distribution, these years are not relevant to the model 
that will later be proposed, not only beoause of the 
theoretioal 'lag' that was postulated in ohapt er three, 
but beoause the correlation of the oapital expenditure 
statistios for both these years with ohanges in the issue 
statistio using index values that will be explained later, 
is not signifioant at either the 51~ or the 1% levels of 
signifioance. 
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The most important specific feature of the data for 
1913/14 is that small aggregate change in monetary 
capital expenditure values had the minimum possible. 
effect on library investment. In other words, as 
library investment had previously been sensitive to 
increases in aggregate investment , it \'TaS, in this 
case disproportionately sensitive to capital 
expenditure stringencies. The change in the frequency 
distributions for the other t\-TO years 1914/15 and 
1915/76 made comparison difficult, but if the mean 
values are used these Inter inter-year cOlllpnrisons 
evidence the same conclusion. ThuG ;for all years 
\'Te may say that capital expenditure on libraries is 
(i) oversensitive to changes (Le. increuses or 
decreases) in age;reGate capital investment; and (ii) 
poorly correlated (i.e. competitive) with the major 
cateGories of capital expenditure, except for one 
year 1911/12 for larGe counties when all categories 
took up the 'slack' in increG,sed expenditure, but where, 
even so, major categories are less well correlated to 
library expenditure as are some ~lnor categories, such 
as capital expenditure on hiG11l'1ays. 
4.6a A Study of Absolute CB;pital I~xpenditure Values 
Before concluding this chapter, we shall, in 4.1 
discuss the results of inter-period correlation of the 
values of capital expenditure per capita on libraries. 
Earlier, in 4.2 we discussed the problems of using 
the 'per capital statistic, and in 4.3 provided some 
evidence of problems of non-relwnnce (because capital 
expenditure sometimes correlates more closely with 
e;eoGraphic size than \-lith population size) and of 
non-compnrability)because the per capita values of 
all capital expenditure variables are more highly 
disperGed for Gmnll counties than for large counties. 
In 4.3 \1e showed that aggregate capital expenditure 
does correlate with population size, but that -the 
linear equations expressing the relationship between 
aggregate capital expenditure and population size 
differ between large and small counties. This w,,±s 
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true of agljregate capit,ll expenditure, and though 
it is less true of capital expenditure on libraries, yet 
we must take into aCC01.U1t partial correlation, of 
absolute valuer.; of the capital expenditure variable Hith 
population size, Vlhen examining their significance. In 
the case provided (1970/71) the correlation of library 
expenditure with population size vlaS poor because of the 
effect of the expenditure of Rutland and some Helsh 
counties. If', instead) we' use the other years in the 
series and adjust for 1974/75 and 1975/76 because of 
the differences imposed by the nm>l shire counties, the 
more typical correlation coefficients betvreen (a) 
absolute '(i.e. unconverted!) agGregate capital eJ::penditure; 
(b) absolute (i.e. unconverted) library investment; and 
(c) population size: are given in Table' 29, \vhile the 
logarithmiC correlation coefficients (i •. e. correlations 
of logarithmic values;) of these three; variables are 
given ih Table 30. 
The matrices illustrate that, although (a) and (b) are highly 
'correlated because of the effect of population size, 
the correlation coefficient is, in fact ,JavIer 
in rrable 29, as is its counterpart ±n rrable 30. The 
correlation between absolute values of the variables 
also shm>led, though this is not illustrated lin the 
tables, that capital expenditure on libraries is most 
significantly correlated vlith capital expenditure on 
highivays (r = 0.802 - linear), because (i) these are 
smaller capital categories and are oversensitive to 
changes in! aggregate capital expenditure and (ii) they 
have significant correlation to (a) area size as vrell 
as (b) population size. 
A stratified study of absolu'~e values of the variable 
and their relationship to population size showed 
Uidely different correlation coefficients for 
different sizes of counties. Thus in t,he stratum 
of counties of population size 500,000 and under 
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1,000,000 the linear coofficient between aggregate 
investment and library investment vlaS r := 0.45, and 
that beh;een library investment and population size 
vlaS r := 0.52, because this band consisted of c0U11tien, 
some of which had significantly hiGh library investment, 
while ih the stratum Hith class interval 1,000,000 and 
over the linear coefficient betvTeen aggregate and 
library investment vTaS r := 0.735, and that beti'leen 
library investment and population size \vas, r == 0.606 
'l'his study reinforced the conclusions of 4.3 that, 
although it is best, as \'1e have done, for comparative 
purpose, to convert all absolute values of capital 
expenditure variables into 'per capita' variables 
(i.e. per head of population), yet absolute values of 
library investment variables are less sensitive to 
population size· than are ab~olute values of aggregate 
investment variables. Yet, relative (i.e. per capita) 
variables present limitations to our analysis in being 
(i) asym:netrical1y distribut!3d; (ii) more highly 
distributed for small than for large counties; and 
(iii) highly (i.e. disproportionately) sensitive to 
changes in aggregate capital investment; though (iv) 
,Hell correlated \'lith minor uses of capital funds; but 
(v),. poorly correlated, (i.e o I, co:npetitive)', with most 
major category users of capital funds. 
4.7 An Inter-period Correlation of C~pi tal Expenditures per Capita 
In Section 4.5. it \'las stated that the consideration of 
capital expenditure values for 1974/75 and 1975/76 
in that section was intended to assess the effect of 
redistribution of counties on the frequency distribution 
of the vuriable. For the purpose of 4.7 I intend excluding 
these years from the correlation matrices that are provided 
in the 'rabIes, because all research shO\ved that, in any 
case, for those years capital expenditure was not 
significantly correlated with increases or decreases in 
the issues of books per head of population. 
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Hhen studying the correlation matrices it is again 
necessary to bear in mind that coefficients may be 
disproportionately affected by extreme values in the 
asymmetric frequ~ncy distribution. 'l'ablo 31 e;ives 
the inter-year correlation coefficients for the 
44. Enelish counties for \'Thich data were available for 
the vlholo period, \vhile rrable 32 provides correlation 
coeificients for 43 (i.e. ~hose of Table 31 excluding 
H.ut land). The purpose is to illustrat e the effect; 
one extreme pair of values for 1971/72 and 197?/73 
on the correlation coefficients for all years. The 
general purpose for the provision of both tables is 
to assess Hhether there i·ms inter-period consistency 
in county expenditure on libraries (per head of 
population) from one year to another. If so, He may 
question the significance of expenditure in anyone 
year, as distinct from: the effect of expenditure 
through the period generally •. 
He can often assume consistency of revenue expenditure 
because of the historical basis of estimating, and 
because library authorities that make hiGh provision in 
one year tend to do so in future years, or vice versa. 
In capital investment, this is less the case. He filst 
expect some consistency because one .llarge capital 
project may affect the rollinG programme of a library 
authority for a number of years, but it is likely 
that capital expenditure is much less consistent in 
nature from one year to another than is revenue 
expenditure. If i're employ a one-tail t celt we may 
regard 0.25 and 0.36 as useful levels of the correlation 
coefficient for assessing significance at the 5% and 1% 
levels respectively. 
It is noted that 1. the correlation coefficient betiveen 
values of the variable fon· 1971/72 and 1972/73 is orily 
as high as 0.877 because of the effect of Rutland,. and 
that the matrix of Table 32 Shov18 good positive· corre1:tion 
between tho capital expenditure for consecutive years, 
(1. e. i'lhen immediately paired) for all rairs from 1969/70, 
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After 1973/74 the corrcJettion coefficients betvreen 
immediately consecutive pairs are 10Her. In 'l\::,ble 
32 all coefficients,except one,are significant at the 
l5S level, c:md im:nediately consecutive pairs have: highly 
significc.nt correlation coefficients. The employment 
of sequential F-tests confirmed this result. 
If 'He employ singJJe linear regression. estimating to 
obtain-approximate the relationship between immediately 
consecutive pairs of years, the relationships are: 
( i) CL 
1970/71 
= (7.6 + 0.49CL + Ui)P. 
1969/70 
(ii) CL1971/72 = (6.4 + 0.507 OL1970/71 + D2)P. 
(iii) CL1972/73 = (7 ~5 + 0.873 CL1971/72 + ~ )p; and 
(iv) OL1973/74 = (6.6 + 0.744 OL1972/73 +U4)P. 
where: OJ' 't ' . t l' b ., , Ji ~s per cap~ a expenQ~'ure on ~ rar~es ~n year ~. 
Note that the regression coefficients do not follow 
the correlation coefficients in order of magnitude. 
A study of those counties 1'lhose error terms (~) are 
high (either neGative or positive),vlill indicate those that 
vlOre significantly less consistent than others over the 
period. 11'or this purpose error terms needed to exceed 
one standard deviation of all error terms from zero, for each year. 
UsinG the 1'970/71 equation the values of ·U Here 
3.3.45p for Huntingdon and Peterborour,h, because of the 
effect of a very large central project; 8.5j.J)for East 
Yorkshire, because of random fluctuation remedied in 
1971/72, 18.44p in Berkshire; 13.05!Afor Durham, vlhich 
has very large per capita expenditm'e on libraries for 
all years in the period and therefore must be treated 
as an exception to the overall linear model; -15.48p 
for Bedford, and -9.5p for Ha~~shire , which is again 
self-remedyinr, and random, for it has a positive error 
term for the 1971/72 equation. 
To use the 1971/72 equation,we have decreases (or 
negative error terms) for East Yorkshire (i.e. East 
Hiding) -9p offsetting the 1970/71 error term; for 
00rnNa11 -7.5p; and. for Hr.'..rwick -lOp; but positive residual 
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errors for Hestmorland 17p; for Lincolnshire (Kesteven) 
16.7p; for Norfolk 1O.L~p; for Northampton 13~5p and 
again for Durham 13.8p, for tho reason stated while 
the po:;it ive error for Hampshire Cp part ly offset s 
tlw,t for the 1970/71 equation. 
Some error terms are not necessarily random as is 
shown by measuring the significant ernor terms for 1972/73 
\'lhere , although the neeat i ve term. 12.7 3p for Hunt ingdon 
and Peterborough part-offsets the earlier poo itive (33.45p) 
term and indicates completion of a large project,; and 
the positive U term 28.89p part-compensates an earlier 
negative term for Hampshire; Northampton has again a 
high positive error (16.38p), together ''I'it~tSing1e-year 
cases Lincolnshire (Holland) 12.6p; Cumberland 24.llp 
and Leicester 13.62p, all of '\'Thich can be identified 
later as single-year spending on large projects; 
''I'hile Isle of Hight (17.6p) positive err.or also resulted 
from a large library project and was countered in 
1973/74 by a negative error term (-29.05p). Finally, 
the o:t~ly other significant regression error ,ms 
Dorset (-23.llp) resulting from the completion of a 
project. 
A study of individual values of error terms for 1973/74 
shovlS that the only siL.,"l1ificant negative error term for 
Iole of ~ight ~-29.05p) resulted from the completiori of 
a project, that the increase: on the regression estimate 
for Warwick (55.92p) partly offset an earlier regression 
error, and that the other t1'TO high error terms, 31.35p 
for Buckinghamshire, and 29.03p for Cheshire resulted! 
from the commencement of capital projects. 
'rhus, throughout the period capital spending on libraries 
,ms surprisingly consist ent, and the regression er110rs of 
single period regression sho1'1 that many Significantly 
high errors were self-compensating over the five-year 
period. The use of linear equations for this study may 
be quc~)tioned, 4~but I have used them (i) because they 
are easier to explain in this report; and (ii) because 
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attem.pts to correlate the lioGarithm, harmonic, square 
and square root values of the variables did not 
isolate different counties as cases where positive 
or ne[;at ive regression error terms \vere siGnificant. 
The consistency betHeen counties is thus surprisingly 
good for the period 1969/70 to 1973/74. This is 
because, as I shall show later, several large· rolling 
programmes were commenced at the beginning of the period, 
and had to be maintained despite the sensitivity of 
library investment to expenditure reductions. But 
'\'lhen this period Has terminated, the situation altered 
markedly. It is \vortlnvhile to state that for the years 
1973/74 and 1974/75 the interperiod paired-correlation 
betHeen capital expenditures per capita on libraries fell 
to 0.473; and that for the pair of variables 1974/75 and 
1975/76 it was only 0.308, while the tvlO-ycar correlation 
coefficient betvleen the variable values for 1973/74 and 
1975/76 vTaS only 0.136, and that bet\veen the variable~ 
for 1975/76 aud that for other years from 1969/70 was 
for each pair respoctively 0.046; -0.093; -0.096 and 
0.031. In other words, apart from its barely sienificant 
correlation vli th the capital expenditure on libraries for 
the previous year, that for 1975/76 Has almost zero-correlated 
'\'lith all values of the variable for all previous years. 
Hhatever consistency existed in the policy of counties 
before and includinG 1973/74, terminated immediately 
aft 0 rvmrds. 
rrhis consistency is best illustrated by correlation of 
inter-year paired values of the vo.riable, but is partly 
evident from reciprocal and logarithmic conversions of 
the values. '1111e asymmetric distri but ions are, of course, 
neither logarithmic nor harmonic in nature, but the llse 
of such correlation coefficients, without the exclusion 
of Rutland (thiG being necessary in the linear case) 
partly compensated for the problem of exoeptionally 
hiGh values. Table 33 provides the coefficients of 
lOGarithm and reCiprocal transformations of the variable 
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for immediate pairs of years (i.e. those next to 
one another). It oan be seen that the oorrelation 
coefficients in Table 33 are not very much higher than 
they are for Table 31. Similar coefficients were 
obtained by using the squares and square roots of 
values of the variables. I mention these attempts 
at model-building, (for the use of square roots of 
values of each of the variables lessens the effect 
of extreme values, but the use of squares of values of 
the variables exaggerates it) only to illustrate that 
the isolation of the most exceptional case (~.e. 
Rutland) and the use of simple linear correlation 
was the more satisfying method of procedure, and 
the more justif~able and meaningful; treatment of 
the problem of the asymmetric distribution of 
per-capita values of the capital expenditures on 
libraries. It also makes for a much clearer 
explanation of the relationship between the two 
variables. 
4.8. Summary and Conclusions 
These are provided in Chapter 10, 10.2. conclusions 
34 to 42. 
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Table ('1. A Relative li're· !lCncy Distribution of Capital 
Expenditure per Capita on Libraries for 1969/70. 
compiled from data of 58 ~nglish counties, adjusted 
lnt erval C lass of I'-::xpendi t ure Relative 
per IIel1d of Population Frecluoncy 
o and under 5p. 0.432 
5p and under lOp 0.310 
lOp and under 15p 0.138 
15p and under 20p 0.069 
20p and ov~r. 0.05J. 
Total 1.000 
Hote 
In this case, the modal olass is '0 and under 
5p, the median is 5.5., the mean is 7.5') and 
the standard deviation is 7.5. The hiGhest 
i 
value of the variable is 37p per head of population 
'rable 22. A Categorised Frequency Distri but ion of 
Capital Expenditure per Capita on English, and 
English alld Helsh Counties' Libraries 1970/71 
Interval Class EnGlish Counties English & He_lsh Counties 
Capi tal Out lay 
on Li br2,ries Absolute Relative Absolute Relative 
per capita Frequency Frequenoy Frequenoy Frequency 
Under 5p 9 0.200 14 0.241 
5p and tmder lOp 15 0.333 19 0.328 
lOp 1\ II 15p 11 0.244 11 0.190 
l5p It 1\ 20p 5 0.111 5 0.086 
20p \~ 1\ 25p 1 0.022 1 0.017 
25p II 1\ 30p 2 0.045 2 0.035 
30p arld over 2 0.045 6 0.103 
'rota1s 45 1.000 58 1.000 
Note 
'rhe modal class hl1s nOvJ risen to '5p and under lOp', and 
the mean to .12p. 'l'his is not purely attributable to inflc"ltion 
but to capital expenditure programmes for 1970/71. Further, 
Helsh values fall into only three of the intervl1l classes as 
• 
explained in the text. 
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Table 23. Expected Interval Class Relative Frequencies 
for Cauital Expenditure per" Capita 1970/71 using the model 
Class Interval Value of r Expected Relative 
when 1\ Frequency for 
= 1.6 Class Interval 
Under 5p. 0 0.2019 ' 
5p and under lOp 1 0.3230 
lOp " II 15p 2 0.2585 
15p " 
-II 20p 3 0.1378 
20p t1 1\ 25p 4 0.0551 
25p " " 30p 5 0.0177 
30p and over 6~ 0.0060 
'rotal 1.0000 
Table 24. Some Examples of Statistical Measures for 
C:'pi tal Expenditure Categories per Capita 1970/71 
Category of Mean Standard Coefficient 
Capital Expenditure Deviation of Variation 
Aggregate (i.e. 
all Services) 11.411 3.698 0.324-
Education 5.635 1.650 0.293 
Local 0.363 0.266 0.732 
Helfare 
Highways 3.027 1.864 0.615 
Librar{es 0.1l0 0.091 0.827 
Table 25. Categorised Frequency Distribution of Capital 
BX~'enditures per Capita for Small and L~rge Counties 1970/71 
Class Interval Small Counties (i.e. Large Counties (i. e. I 
smaller than the larger than the 
mean = 530,000) mean = 530,000) 
Under 5p 7 3 
5p and under lOp 10 4 
lOp " " 15p 6 5 
15p 1\ 1\ 20p 3 2 
20p t1 1\ 25p 0 1 
25p " " 30p 2 1 
30p and over 1 0 
'i.1otal 29 16 
"------,.--~ ... - .. ~-.- --_ ... _---------- - - ---
IT ot e 
As explained in the text disproportionate stratification was 
necessary to ensure equ;~l weight of ag~regate populations. 
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1J1 able 26. A Frequency Distribution of C~~pital 
l!:xpenditnre per Capita on l!:ne;lish and I'lelsh 
County Libraries from Data for 1971/72 
Class Interval Absolute Relative 
Per Capita Ii'requency Frequency 
Under 5p 12 0.203 
5p and under lOp 13, 0.220 
lOp and under 15p 14 0.237 
15p and under 20p 4 0.068 
20p and. under 25p 5 0.085 
25p and under 30p 3 0.051 
30p and over 8 0.136 
Total 59 1.000 
- --- ----
Note 
The number 59 includes all published values, as in 
previous years, when one value was e~cluded from publication. 
Table 27. A Correlation Matrix for some Categories 
'of Capital Expenditure per Head 1971/72 showing that some 
minor categories (e.g. libraries, highways) are 
more sensitive to aggregate chnnges than major ones 
Category Aggregate J:<;ducation Highvmys Libraries 
Note 
Aggregate 
l':d\)cation 
Highvmys 
Libraries 
1.000 
0.582 
0.865 
0.506 
Education as an example of a major category is 
to adlli tional funds than the minor cat egories. 
less sensitive 
See text. 
Ta1Jlc 28, A Frequency Distri but ion of Gapi tal Expenditure 
pOl' Capita on English and Helsh COlmty Libraries 1972/73 
Class Interval Absolute Frequenoy Relative Fre~uency 
Under 5p 8 0.13 
5p and under lOp 11 0.19 
lOp \I ·,tt 15p 6 0.10 
15p II l\ 20p 7 0.12 
20p ". II 25p 7 0.12 
25p " 1\ 30p 4 0.07 
30p II II} 35p 3 0.05 
35p II 1\ 40p 3 0.05 
40p " over 10 0.17 
- -.,-" 
Total 59 1.00 
. 
------ - - --- ----_ .. _----------
., (,'7 
I 
lJ~able 29 - Correlationijatrix - Absolute Capital 
Expenditure Variables from typical data throue;h 
the period ~969/70 to 1973/74, usine linear values 
Population 
Aegreeate 
Co,pi tal 
Expenditure 
Cay:,i tal 
Expenditure 
Libraries 
Population 
1.000 
0.946 
0.704 
Aggreeate 
Capital 
Expenditure 
0.780 
C.c!.pi tal 
Expenditure 
Libr~;,.ries 
Table 30 - Correlation Matrix - Absolute Capital 
EXI,enditure Variables from typical data through 
the period 1969/70 to 1973/74, using logarithms of values 
Population 
Age;ro[;'ate 
C:pital 
Bxpenditure 
Capi tal 
Expenditure 
Li brari es 
Population 
1.000 
0.966 
0.767 
Aggregate 
Capital 
Expendi ture 
1.000 
0.782 
Gapi tal 
Expen,j i ture 
Libraries 
1.000 
Table 31 - Unadjusted Correlation Coefficients 
beti'leen values of capital expenditure per capita 
9n libraries, 44 }~nglish counties, 19_~9j70 to 1973/74 
1971/72 197'2/73 197 3/14 
<::: 
1969/70 1.000 
1970/71 0.393 
1971/72 0.157 0.023 
197 2/73 0.163 -0.098 0.877 1.000 
1973/74 0.427 0.230 0.217 0.374 l~~oo--. 
Table 32 - Adjusted Linear Correlation Coefficients 
between capital expenditures on libraries for 43 
English Counties (excluding Hut land) 1969/70 to 191~ 
I 1969/70 1970/71 1971/72 1972/73 1973/74 
1969/70 1.000 
1970/71 0.396 
197 1/7 2 0.374 0.550'. 
1972/73 0.307 0.199 0.531 
1973/74 0.448 0.344 0.451 0.580 
198 
Table 33. Some unadjuted non-linear correlation 
coefficients between values of capital expenditure 
per capita for contiguous pairs of years, using 
cwpital expenditure on libraries for 44 counties 
Year X for values Year Y for values Correlation Correlation 
of capital of capital Coefficient Coefficient 
expenditure on expenditure on log X.log Y 1 
libraries per libraries per 
, 
X . , 
capita capita 
1969/70 1970/71 0.472 0.455 
1970/71 1971/72 0.246 0.498 
1971/72, 197 2/73 0.396 0.024 
197 2/73 1973/74 0.424 0.079 
~ 
Note 
'rhe purpose of the table is to Sh01l1 that although non-linear 
correlation gives better coefficients for some years for the 
unadjusted set of counties in 'lIable 31, because of its 
effect on extreme values, there is no evidence that it 
produces consistently better coefficients. The more 
simple expedient of using linear correlation and excluding 
the extremely atypical values for Rutland gave generally 
more consistent coefficients through the period. 
1 
Y 
Table 34~ Mean Capital Expenditure per Capita - 44. Cowlties 
using 1971/72 mean (= £0.13) as the class interval boundary 
Mean Mean Mean Mean 
Class 1969/70 1970/71 1971/7 2 1972/73 
All Counties (£) 0.07 0.12 0.13 0.18 
Counties below boundary 0.06 0.09 0.07 0.13 
Counties above boundary 0.09 0.15 0.19 0.24 
Table 35 Mean Capital Expenditure per Capita - 44 Counties 
using 1922/73 mean (= 5,:0.18) as the class interval boundary: 
.Mean Mean Mean Mean 
Class 1969/70 1970/71 1971/7 2 1972/73 
All Counties (£) 0.07 0.12 0.13 0.18 
Counties below boundary 0.07 0.11 0.10 0.09 i 
Counties above boundary 0.08 0.12 0.14 0.31 
Note. These means are calculated on an aggregate population 
basis, and are not therefore simply means of values of the 
variable as in chapter four. 
199 
Chapter Five - The Effect of Capital Expenditure per 
Capita on Changes in the Rate of Issues of Books per Canita 
5.1. Introduction 
The good inter-period correlation of capital expenditure per 
capita indicated by the correlation coefficients in the 
previous chapter has presented a problem. Revenue expenditure 
has usually very good inter-period correlation because of 
the historical nature of budget-determination. Past revenue 
expenditure is used to prepare estimates,and library 
authorities attempt to adhere to estimates. Thus stringent 
authorities are likely to be so for sev.era1 years, and high 
spending authorities are also likely to remain 'high-spenders'. 
This inter-period consistency was explored in depth in the 
earlier thesis (6). 
But capital expenditure should not, in general, be very 
consistent from one period to another, for each capital project 
is a 'one-off' expenditure, and if capital is spent constructing 
a library in a given area, it is unlikely to be spent in 
exactly the same area again for a large number of years. 
Ji:xamination of the evidence in the previous chapter 
indicates that the good in·lier-period correlation between 
1970/71 and 1973/74 results from: 
(i) the particular circlUnstances of the period, in which 
some very long-term plans for larGe central libraries Here 
initiated, but after which there ,,,as not the same kind of 
long large-project librQry planning, because of the effect of 
stringencies in local government expenditure; and 
(ii) the effect of the extreme values of smaller counties 
on the correlation coefficient. 
In anSWt~r to (i ) it should be said that as the very nature 
of plauning during the period 1970/71 to 1973/74 assists 
in the determination of the termini of the period, there 
is no need for us to isolate thi~l factor in our study at 
this stage. Nor is the inter-period consistency so 
great that we need to assess the effect of (i) increases 
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or (ii) decreases in capital expenditure (per head of 
population) on the issue statistic. Each capital 
expenditure is, in effect, an increase~ It is an increase 
in the total stock of capital betwe"en' year t and year t + 1. 
VIe are concerned mainly with buildings, and the 'depreciation' 
effect is not therefore likely to be highly significant over 
our period. 
In answer to (ii) in a preceding paragraph, it is evident 
that because t"he previous chapter has cautioned against 
placing too much reliance on the correlation coefficient, 
because of the effect of the extreme values of small 
counties, 'l'le must assess whether this effect of small 
counties, even when Rutland and Helsh counties are excluded, 
has tended to make the inter-period correlation coefficient& 
more apparent than real. He can do so by : 
(i) a non-parametric study involving the means of counties 
in the two most correlated years 1971/72 and 1972/3, to 
assess whether there is significant difference in the 
capital expendHures of counties for other years when they 
are classified into small- or large-spenders using the 
1971/72 and 1973/73 means; and 
(ii) a particular: " study of the correlation coefficients 
of small counties 'Vlhose capital expenditure values, as 
chapter 4 has indicated, tend to be more widely dispersed 
than large counties. 
This re-examination of inter-period consistency of capital 
expenditure will comprise section 5.2 of this chapter. 
The issue statistic poses greater problems. Although we 
c"ould assume with respect to capital expenditure (per capita) 
that single values of capital expenditure per capita can be 
u~ed for correlation with their effect on issues because, 
despite inter-period consistency, each amount of capital 
expenditure is, in effect, an increase in the total stock 
of capital, we cannot make such assumptions about the issue 
statistic. 
It should be evident, at this stage, that the issue statistic 
is much more highly correlated (i.e. consistent) from one 
period to another. Thi~; is because of the indigenous 
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(i.e. social and eduoational) oharacteristics of the 
populations of given localities. In other v1ords, 
unless a library is destroyed by natural disaster or a 
population is inhibited from library attendance by an 
epidemic, a region whose issues per capita in year tare 
17 is unlikely to be reduced to 9 issues per capita in year 
t + 1. This is not a theoretioal assumption. Earlier 
empirical studies showed that in tho case of London, 
the inter-period oorrelations of issues per capita 
approximated 0.8 and 0.9 for 32 ob[~ervations. 
'llhus, the simple correlat ion between capital expendi tUl~e 
per oapita and issues per capita v1ill not prove an 
hypothesis that the former affects the latter. Instead, 
capital expenditure per capita must be correlated v1i th 
ohanges (i) increases or (ii) decreases in issues per 
capi tao 
The effec·t .of redistribution after the 1972 Aot on the 
continuity of issues per capita also 'poses problems, 
that reduce our effeotive sample. A sample has to be 
ohosen for which (i) there is known continuity throughout 
the period, or continuity can be obtained by adjustment 
where boundaries have been redrawn; and (ii) there is 
some comparability bet''leen the commencing arid terminal 
mean values of the statistic issues per capita, despite the 
general inorease of the mode and small increase of the 
mean for all counties during the period. 
In S~ct ion 5.3. I propose to Shov1 how the four terminal 
years' statistics may be used to provide indices of ohange 
in the issue statistic dlITing the period 1969/70 to 1975/76 
and to show how these indices are correlated with each 
other, using the smaller but more reliable sample for the 
purpose of detailed study. These indices are then correlated 
with the statistics of capital expenditure !ler capita for 
eadh of the years and the effect (or likely effec~of 
capital expenditure per capita for anyone year in 
changing the issue statistic (using the tour indices) 
is studied. Because of the caution in our approach 
explained in chapter four, I apply the same criteria to a 
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sub-sample of small count ies vd th extreme values. 
It is shown in section 5.3. that although indices. 
I, J, K and L are highly correlated to each other as 
indices of change in the issue statistic betvleen the 
two termini of our period, they are differently correlated 
with capital expenditure per capita for each of the years. 
Somesignifioant correlation coeffioients are then discussed 
and the ohapter is conoluded by providing, from specific 
primary data of some of the 'exceptional'counties, reasons 
why the disoussion should, in future ohapters} prooeed from 
the 'general' to the 'partioular' oases of the effect of 
capital expenditure on the issue statistic. 'llhese are) 
briefly, because of problems of: 
(i) the disparity in the use of oapital expenditure on 
large and small projects, and the effect of intra-oounty 
dispersion or concentration of oapital expenditure on our 
results; 
(ii) the effeot of oooasional disparity bet'Vleen published 
capital expenditure data and that obtained from primary 
sources; 
.(iii) the effect of 'peak' expenditure in one year (for 
any particular county) as distinGuished from a general 
spread of expenditure; 
(iv) the possible effeot of sub-category differences in 
the use of capital funds ( for example)' bui Iding oontrast ed 
with site-aoquisition oosts); and 
(v) the effect of the treatment of expenditure on mobile 
and on oontainer libr.aries. 
Thus the chapter will oontain: 
(i) a further discussion of inter-period consistency of 
capital expenditure and the limitation that it may impose 
on the use of untreated values of oapital expenditure per 
capita; 
(ii) a discussion of the need to convert values of issues 
per head of population to indices of ohange, and the reasons 
why they must reoeive such treatment for correlation purposes; 
(iii) a discussion of the reliability of such indices, and 
of the correlation between capital expenditure and these 
indices using (a) all counties; and (b) small oounties, 
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for reasons given earlhr.j and 
(iv) a discussion, using primary data of particll~ar 
counties as evidence, of the reason for the movement 
from general to particular cases, studying particularly 
the effect of intra-county concentration on large 
projects, differences beti'leen primary and published 
data; the effect of peak expenditure in one period, 
the effect of sub-category differences in the use of 
capital funds and the problem of the treatment of 
mobile and container libraries. 
5.2. '11he Inter-Poriod Consistency of Capital Expenditures 
Capital expenditure, as stated in 5.1., is 'once-for-all' 
in any particular locality. Unlike revenue expenditure 
or the issues of books from libraries there need not be 
high inter-period correlation of capital expenditure, 
except in respect of continuing lo~large projects, for there 
is an assurnption that, when a project has been completed, 
no further capital expenditure will be needed on that 
particular project for a very long time •. 
Despite this theoretical statement there is significant 
inter-period correlation, particularly beti.;een 1970/71 and 
1973/74. This mainly results from long large projects 
initiated in 1970/71 when funds were available, and when 
capital expenditure on libraries was ,over-sensitive to 
increases in aggregate capital expenditure. When aggregate 
capital expenditure became less available two years later, 
library investment was over-sensitive to the effect of 
stringencies, and the period of apparently high inter-year 
correlation terminated. 
The theoretical statement' suggests that we should use 
actual values of the variable 'capital expenditure per 
capita' rather than indices of change in the values for 
the purpose of correlation with changes in the issue 
statistic, because each year's expendibure is, in effect, 
a once-for-all increase in the total capital stock. This 
position is confirmed if can be shown that: 
(i) despite the effect of long large projects, the inter 
-period consistency is more apparent than real; and 
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(ii) there is no inter-period correlation between 
the t€rminal values of thl~ variable (for example, between 
capital expenditure per capita in 1969/70 and 1973/74). 
In chapter four, we showed that the data of small counties 
are more highly dispersed than those for all 'counties. If 
it can be shown that the correlation coefficients are 
affected by such extreme values, condition (i) above will 
be satisfied; and the actual inter-period oonsistenoy 
shown to be lower than apparent. But even if there is 
shown to be inter-period oonsistenoy using non-parametric 
methods, tfe shall have the benefit of isolating the counties 
with 10v1 expenditure from those "lith high expenditure, and 
the low coeffioient between values of the variable for 
commenoing and oonoluding years will, at least, indicate 
that the ' per capita I values of library .. investment should 
be employed (not ch8,nges, i. e. increases or decreases in 
capital expenditure) for oorrelation purposes. 
Table 34 olassifies counties into two classes, using the (90n ) 
1971/72 mean capital expenditure per capita £0.1'3 as 
a class boundary to distinguish counties with large 
per capita expenditure from those with small per capita 
expenditure. Table 35 uses the 1972/3 mean capital 
expenditure as a basis of classification into classes 
with large and small capital expenditures for that year. 
In eaoh case the means of the classes so obtained were 
calculated and exhibited. The reason for the choice of 
1971/72 and 1972/73 for this purpose is, of course, that 
these two years present the most significant correlation 
with each other when 44 value,s ,of the variable (i.e. 
all published English counties) are used. ~1any counties 
fell into tho same classes in both periods, but the use 
of two years' statistics for oomparison obviated the 
effect of random or stochastic disturbances in any 
particular year. As small oounties are distributed in both 
classes (high and lot .. spenders) the simple oomparison of 
meaus will show 11hether the effect of small oounties is 
signifioant. 
(90n). To aid accessibility, these .tables (34 and 35) appear 
at the end of the previous chapter, (page 199) as they are also 
relevant to the question of inter-period consistency raised there. 
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Further I must point out in clarification, that the 
means for all counties in rfables 34 and 35 are computed 
on an aggregate basis, and therefore differ from those 
of chapter four significantly. This is because those of 
chapter four were the simple means of all values of the 
vq,riable (without weighting for P?pulation) for all 
the counties of England .and Wales. 
It can be seen that there is general association between 
the means of counties over the period. In other i'lords, 
the set of counties whose values of capital expenditure 
were higher than the means for both 1971/72 and 1972/73 
also had higher means of values of capital expenditure 
per head of population for all other years from 19u9/70 
to 1972/73. Projection into 1973/74 also showed it to 
be the caso for that year. Thus, high spenders fgr 
1971/72 and 1972/73 were high-spenders throughout the 
period and vice versa. 
Further, in anticipation of 5.4 it can be said, at this 
stage, that those counties vlhose capital expenditures 
were consistently below the aggregate means in both 
1971/72 and 1972/73 also experienced a decline in their 
mean value of issues of books per capita from 12.7 in 
1970/71 to 11.92 in 1975/76. I mention this fact, at this 
stage, to indicate that even if linear association (i.e. 
correlation) is not established, there is sti:Q, a case 
for believing that those counties i'lhose capital expenditures 
per capita were consistently lovler- th,u1 the mean did 
experience a~,decrease in their issues of books per capita 
through the period. The association of consistent high 
spending with increases in issues per capita was not as 
noticeable because of the general increase in issues per 
capita through the period. In fact, among counties whose 
capital expenditures were below the mean for 1972/73 
there was a correlation coefficient of 0.41 between 
capital expenditure per head, and the rate of change in 
issues. 'fhis coefficient is significant at the 5% level 
of significance. Further,lO of the 16 counties whose issues 
declined over the period had aggregate capital expenditures 
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per capita on librarie:-', that were below the means in 
both 1971/72 and 1972;'{ 3. This result is significant 
using Fisher's test at the 5~ level of significa.nce • 
Thus a non-parametric association between low capital 
expenditure and a decline in the issue statistic can be 
postulated and pursued, even if linear correlation does 
not provide useful Va.lues. 
He have thus shovlU that there is good inter-period 
association between capital ~penditure on libraries 
irrespective of the effect of small counties on the 
correlation coefficient. As suggested earlier, we 
can now discuss whether, for small counties, the 
inter-period correlation coefficients of the variable 
capital expenditure per capita are higher than they 
are for c),ll counties generally. In fact, they are 
not significantly higher. For the 13 smallest counties 
the correlation coefficient betvleen 1970/71 and 1971/72 
capital expenditures per capita values was 0.537, that 
between 1971/72 and 1972/73 values wa.s 0.433 and that 
between 1972/73 and 1973/74 values was 0.670. These 
values are not significantly different from those of 
Tables 31 and 32 despite their having been calculated 
from a much smaller set of observations. Thus, though 
the extreme capital expenditure (per capita) values of 
small counties contributed to the correlation coefficients, 
there can now be no doubt, that despite the effect, there 
was a real consistency in spending patterns of counties 
over the period. This consistency simplifies our 
approa.ch to the problem for we can question whether those 
counties tha,t were high-spenders experienced increases 
in issues and lOVT-spenders (throughout the period) 
experienced decreases in issues, but not before considering 
the effects of (i) an increase in spending, and (ii) a 
decrease in spending. 
If capital expenditure were not 'once-for~all' in its 
effect we could seriously consider the effect of such 
increa,ses and decreases, but, in fact, the period is, 
itself, atypical, and correlation of capital expenditure 
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values for commencing 0.nd terminal years shows this 
to be the case. The correlation coefficients, using 
the group of 37 counties enumerated in the n.ext section, 
for whom continuity can be studied, show this tu be the 
case. That betl1een values of capital expenditure per capita 
for 1969/70 and 1974/75 is -0.68; for 1970/71 and 1974/75 
it is -0.26; and for 1970/71 and 1975/76 it ia 0.152. 
Yet, for this particular set of counties even the 
correlation coefficients betl1ecn capital expenditure per 
capita in 1969/70 and that of the four subse~uent years 
are respectively 0.515 (1970/71); 0.436 (1971/72); 
0.355 (1972/73) and 0.443 (1973/74). 
Thus, the period itself stands out very clearly. There 
is such distinction between capital expenditure in this 
period and tho.t in preceding years that \",e would not 
be justified (even ignoring the theoretical case that 
capital expenditure is a 'once-for-all' payment on a 
project) :in simply attemptinG to correlate increases or 
decreases in capital expenditure with increases or 
decreases in the values of issues per capita. For not 
only is every item of capital expenditure an increase in 
capital stock available, but there is such poor correlation 
between capital expenditure values in this period and those 
in terminal and subse~uent years , that we can for 
empirical reasons safely ignore any argument that only 
increases or decreases in capital expenditure should be 
used in correlation. 
5.3. The Case for Using Indices of Change in the Variable, 
Issues per Capita, as bases for correlationwi.th ~nvestment 
It was argued in Part I of the thesis, that library issues 
are an estimator of social income from libraries. If 
the relationship between issues and social income is 
linear then the case. is 'that as income (issues) derives 
from existing capital stock,so additional income (i.e. 
an increase of issues) derives from capital expenditure, 
which is effectively, an increase during any year in 
tho total stock of capital. Thus, capital expenditure 
(per capita.), should be correlated with increases or 
~ecreases in issues per capita, not with issues (per head 
of population) untreated in this way. 
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This theoretical argument can be supported heavily 
with empirical data. Studies of the behaviour of the 
variable, issues per head of population, over the years 
1965/66 to 1971/72 in the case of London in the previous 
thesis (6) and for all counties and other library 
authorities for the later period have shmm that there 
is a very high inter-period correlation bet\'leen issues 
per capita fpr any .two proximate years. This is because 
of the effect of social, educational and other indigenous 
factors on the issue statistic of any given area, for 
example, Barnet and Camden in contrast with Newham 
and Islington in the case of London, and because of the 
effect of the existing stock of capital on existing issues. 
This inter-period autocorrele.t ion of issJ))€s per head of 
populat ion militates against the correln.tion between 
capital expenditure per cupit~ and issues per capita. Instead, 
we should eVidently.prace.ed.,. u,sing correlation coefficients 
assess the effect of capital expenditure (i) in each of 
the ye<J.rs and (ii) throughout the period.>on increases 
or decreases (i.e. period changes) in issues per head of 
population. 
Vlhen studying the issue statistic in chapter three, we 
selected two termini a quo (1969/70 and 1970/71) and 
two termini ad quem (1974/75 and 1975/76) for studying 
the issue statistic. This is because the use of any 
one year runs the danger of not obviating the effect of 
either stoch<J.stic or episodic disturbances on the issue 
statistics for anyone year. He could compare the 
mean values for com:nencine years \-lith the mean values of 
concluding years, and thus produce one index of general 
change in the issue statistio through the period. I 
shall propose this 'ideal' index of ohange later, but 
this I'lould only give us one term of reference. For 
the present we can benefit from having data available 
for four years by compiling four indices of ohange over 
the period. 
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(i) Index I = Issues per Head of Population 1~74 ~ Issues per Head of Population 1969 70 
(ii) Index J = Issues per Head of Population 197475 Issues per Head of Population 1970 71 
(" ') I d K Issues er Head of Po ulation 1975 76 J.J.J. n ex = Issues per Head of Population 1969 70 
(iV) Index L= Issues per Head of Po ulation 1975 76 Issues per Head of Population 1970 71 
The use of all four indices has the effect of ensuring that 
we make the best possible use of available data. Further, 
we can produce a correlation matrix indicating the extent 
to which these indices of change in the issue statistic 
are correlated to each other, and conversely, assess 
the effect of stochastic and episodic factors on the 
data for anyone year. 
The production of these indices poses the problem that 
county boundaries changed in tp.e years following the 
1972 Act and that issue statistics have to be completely 
recalculated for the counties to easure comparability 
between commencing and terminal periods. There were 45 
pre-redistribution counties but 39 counties after 
re-distribution. In some cases the study' of the issue 
statistio on a 'oontinuous' basis is not possible; in a 
second set of oounties pre-redistribution counties form 
a better base for the incorporation of data of associated 
authorities than post-redistribution counties; v1hile for 
a third set of counties it is better to use post-
-redistribution counties and recalculate ~he issue 
statistic for the equivalent are?- before redistribution. 
Further, I \'lished to obtain a sample of counties whose 
mean issue statistic per capita had changed little through 
the period, despite the overall increase of~oth the 
mode and median rate of issues per capita between 1969/70 
and 1975/76. This involved the exclusion of some extreme 
cas<C)s, butaa many of these were vlelsh authorities \'lhose 
increases pet capita had a marked effect on the overall 
un\'leighted statistic, it was not difficult to obtain a 
sample of 37 English counties with a slovl-rising mean 
issue statistic, from which inter-period comparison could 
be made. The only disadvantage posed by the sample is that 
some authorities are pre-redistribution and other post 
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-redistribution. To give examples, for Hereford I used. 
pre-redistribution data and extracted Horcestershire from 
the Hereford and V/orcester data after the redistribution, 
making adjustments for non-county library authorities, 
while for North Yorkshire an(t :Yorkshire(North Riding) 
the reverse was true. In most cases, pre-redistribution 
counties were used and post-redistribution counties' 
statistics were adjusted, but adjus.tments were made 
for non-county authorities, except where it was known 
that no substantial capital expenditure had been incurred 
in respect of the associated non-county library authority, 
or authorities. Thus, the sample of changes in the 
statistic issues per capita over tho period is taken 
from disparate array of disproporti.mately sized 
authority areas, and the limitation in our analysis 
must be borne in mind. 
Its justification is that: 
(i) it ensures comparability despite the effects of 
the 1972 Act; and 
(ii) it avoids cases of very large increases of issues 
per capita during the period, such that the highest 
increase of the mean is only 10% though one case 
Gloucectershire has a period increase of 46%, using 
index L. 'rhis, of course, has nothing that results 
from the aggregation of Cheltenham as may be evidenced 
by the fact that indices I and J give decreases of the 
variable for Gloucestershire. 
Table 36 provides the sample values of indexed changes 
in the issue statistic using indices I,J,K and L, while 
Table 37 provides capital expenditure values expressed 
per head of population for 45 old counties. Some of 
the 45 values had to be excluded for the purpose of 
correlation, but it will now be apparent that the reason 
for adhering to old counties rather than new counties 
as the sample base (despite North Yorkshire) was that 
most of the capital expenditure data was expressed in terms 
of old counties. 
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We are now in a position to ask whothortherc is 
a good correlation between the indices of change in 
the issue rates, inter se. Table 38 exhibits the 
correlation matrix bet\1een the four indices. It can 
be seen, for example, that indices I and K are highly 
correl8.ted vIi th each other (0.767), but that there 
is almost zero correlation between indices I and L. 
All coefficients except that between indices I and L 
aro significa.nt. Thus, we should. not use indices I or 
L in isolation, though any other combinB,tion is likely 
to provide us \1ith a satisfactory picture of the trend 
through the period. 
Having decided in the previous chapter that we should 
exclude consideration of the study of any (unlikely) 
effect of capital expenditure per capita in 1974/75 
an~ 1975/76 on the changes in tho rates of issues per 
capita, I, .T, K, a11(l L up to tlFl.t yO:H' \10 c:ll1 1101'11 
retain values of the capital expenditure variables for 
the five years from 1969/70 to 1973/74 exhibited 
in 'I'able 37, and calculate the coefficients bet\'leen 
capital expenditure variables for each of tho five 
years and each of the four indices of change in the 
issue statistic (issues per cnpita). The correlation 
matrix is presented in Table 39. 
The actual correlation matrix presents a low set of 
values, despite attertlpts to achieve comparability in 
the selection of sample ami in tho adjustmont of values 
to take boundary changes into account. 'l'he only 
correlation coefficient that is significant at the 
1% level of significance is that between capital (0.588) 
expenditure per capita in 1969/70 and Index L, the 
index of chango in the rate of issues per head of 
population beh;eon 1970/71 and 1975/76. 'i'his is 
instructive for it shaHS the earlied capital expenditures 
to have been consistently effective over the longest 
periods. But index L correlates at the 10'}b significance 
level \1ith the capital expenditures for 1970/71 and for 
1971/72, Vlhereas no index produces comparable correlation 
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coefficients, except that betvleen index J, the increase 
in issues per capita between 1970/71 and 1974/75, 
and the capital expenditure for 1971/72, indicating that 
capital expenditure in the second year of a period may 
have a significant effect on the rate of change in the 
issue statistic during that period. Yet this conclusion 
is not well-founded, for if it were the case there would 
be significant correlation between capital expenditure 
during 1970/71 and index K, that of change in the issue 
statistic from 1969/70 to 1975/76. An examination of 
the table will indicate that this coefficient is -0.74, 
a near-zero correlat ion coefficient. 
Thus, the results are disparate. Index I is very poorly 
correlated to capital expenditure 1970/71 such that 
where CEo 
]. 
I = 0.981 - 0.386 CE1970/71 + Ui 
is the capital expenditure in year i; 
while index J is best explained by the regression equation: 
0.976 + 0.836 CE1971/72 - 0.322 CE1973/74 
and index K is only explained in terms of the 
J = 
capital expenditure of 1969/70 such that: 
K = 0.961 + 0.599 CE1969/70' + Uk ; 
while index L is best explained by the equation: 
+ U.; 
J 
L = 1.037 + 1.837 CE1969/70 - 0.389 CE1973/74. + Ul • 
None of these regression equations is intended to be strictly 
explanatory, but simply serve to show the relationship 
between capital expenditure and changes in the issue 
rates (when both variables are expressed per head of 
population). 
It is particularly noticeable that for these four 
indices, the regression coefficients for the early years' 
capital expenditures are positive, and in the case of 
1969/70 highly positive; while there are no regression 
coefficients in respect of capital expenditure for 1972/73 
and the regression coefficients in respect of 1973/74 are 
both negative. There is thus an indication that the effect 
of capital expenditure in the earlier years of the period 
in changing the issue statistic is much greater than that 
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of the capital expenditure of later years, thouGh not 
much signifioance need attach to the fact that the 
regression coeffioients in respect of capital expenditure 
for 1973/74 are both negative. 
On a regression basis with the F-value of 2.6715 as the 
highest for entry, both regressors are admiss,l,ble in the 
case of L, for they both provide regressors high enough 
for entry and the particular multiple regression 
equation given earlier: 
L = 1.037 + 1.837CE1969/70 - 0.389 CE1973/74 + Ul 
does acoount for 45% of the variation after allowing 
for time-series effects and the probability of 
autocorrelation. Even if it is not particularly useful 
as an explanatory model, it serves, by identification 
of the value ofUin each case, to isolate speoifio 
oasas where observations differ particularly from 
regression estimates. 
The main positive cases are those of Lincolnshire 
(Kesteven), Bedfordshire, Gloucestershire and 
Essex; while the main negative cases are Lincolnshire 
(Lindsey and Holland) and Cumbria and Nottinghamshire. 
This does not hmvever mean that the former counties were 
'good' and the latter counties 'bad' performers, for these 
regression errors are, it must be remembered, measured 
against capital expenditure of a single positive value 
at the beginning of the period and a single negative 
value at the end of it. 
There is a valid reason for considering indioes J and L 
in preferenoe to I and K. It is that the issues for this sample in 
1969/70 were atypioally high, hence the peculiar mean 
ratios at the foot of Table 36. Although our sample 
vias chosen to avoid extreme cases, the meam for this 
set of counties in 1970/71 (11.562); 1974/75 (11.649) 
and 1975/76 (12.470); and the standard deviations for 
1970/71 (1.760); 1974/75 (1.555) and 1975/76 (1.876) .are oloser 
than those of 1969/70 (mean = 12.135 and standard deviation 
2.838) for this partioular set of counties (though the 
general mean issues per capita were much lower in 1969/70). 
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Our use of the statistics of sinBle years has helped 
to safeguard the study against the atypical nature 
of one year's statistics (in this case 1969/70), and 
we may simply use indices J and L as indices of the 
period without further question. But there is 
considerable variation betvleen 1974/75 and 1975/76 
issues per head, even though the means and dispersions 
for the issues per capita for these years are 'typical'. 
For example, if the regression equation is used: 
Issues1975/76 :::I 4.506 + 0.682 Issues1974/75 
where 'Issues.' means 'issues per head of population in year jt 
J 
there are cases that cannot be fitted, such as the 
exceptional increases in the issues of Bedfordshire 
(9.9 to 16.9) and Gloucestershire (11.9 to 18.2) 
per head of population. Thus, thoro is somo 'randomnoss' 
about single years' values generally and for this reason 
it is instructive to apply, for the purpose of further 
comparison a fifth index M, where 
Mean of Issues er Head of M := Mean of Issues per Head of 
The mean value of M was 1.02 (because of the atypical 
effect of 1969/70 issue values) but its dispersion was 
10\'1,0.14, and it did not produce siBnificant1y Breater 
correlation coefficients \.,ith any of the annual capital 
expenditure variables for the years 1969/70 to 1973/74, 
thouBh it correlated well with indices I (0.856); J (0.474) 
and K (0.638) but not L (0.010). Because of its higher 
corre lation with indices I and Ie than \'lith J and L it 
was concluded that index M must have been affected by the 
atypical nature of the issues .. per capita of 1969/70 for 
these particular cOIDlties, and therefore abandoned as 
a useful index. 
A.t this stage it should be stated that a study of the 
small counties vIaS undertaken using indices I,J ,K,L and 
Iv! and capital expenditures from 1969/70 to 1973/'74 in 
assess \\lhether the coefficients were affected by the more 
extreme values of capital expenditure for small counties. 
ABain, indices J and L produced the hi8hest coefficients. 
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The results and conclusion of 5.3 can now be summarised. 
It viaS argued that although untreated values of capital 
expenditure per capita should be used for the purpose of 
correlation, issues should be treated for correlation 
purposes, for they are highly correlat~d from one period 
to another, and there is need to assess the effect of 
capital expenditure on changes in the issue statistic 
Four indices I,J,K and L were proposed using the issue 
statistics for the -two concluding and tvlO ~terminal 
years. Except for I and L these indices were significantly 
correlated to each other, but vlhen the indices were 
correlated with capital expenditure values, J and L, and 
particularly L were seen to have useful results. I and 
K could suffer from the atypical nature of the issue statistic 
for the particular set of counties that was chosen,(bocuuse 
of difficulties of continuity resulting from boundary 
changes) for 1969/70. The matrix indicates that 1969/70 
is the most 'effective' year for capital expenditure and 
that index L, measuring the change from 1970/71 to 1975/76 
in the issue statistic is the most 'effective' index. 
But such a consideration does not take into account: 
(i) the disparity in the use of capital f~~s by anyone 
oounty library authority, distinguishing between the 
concentration of capital expenditure for one year on a 
large project, and the dispersion of capital expenditure 
for that year on: a number of small projects; 
(ii) the allied ~uestion whether 1969/70 was an 'effective' 
year because it witnessed a large number of smaller projeots 
while the years in the se~uence 1970/71 to 1972/23 appear 
less effective, because they are years of longer larger 
projects, evidenced by the strong inter-period correlation 
of capital expenditure on chapter four; 
(iii) the effect of 'peak' expenditure for a given county 
in,one year, distinguished from the large spread of smaller 
expenditure by others (\'/"hich \'/"ould not affect the correlat ion 
matrix) because of small annual values; 
(iv) the disparity between primary and secondary data; 
(v) the effect of sub-category differences in the use of 
capital expenditure (buildings, furniture and site-costs); and 
(Vi) t.I1e effect of the treatment of mobile library ac~uisition 
costs .. 
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5.4 Some Limitations of our Analysis. 
The previous sections have presented two possible 
hypotheses (i) that capital expenditure in 1969/70 had 
sienificant effect on the increase of issues per head of 
population between 1970/71 and 1975/76 measured by index 
L, (either because 1969/70 is the first year of the se~uence 
and has a longer 'lag' or because it is, in respect of 
capital expenditure, typical of the first three years of 
the se~uence) ;..2£,.(i1) that the input of capital expenditure 
generally beh,een 1969/70 and 1973/74 had an effect in 
increasing issues bet\'leen 1969/70 and 1975/76. Hypothesis 
(i) was supported by a reeression model, and hypothesis 
(ii) can generally evidenced by counting the counties with 
significant mean inputs of capital expenditure sho\111 in 
Table 37, and comparing these with increases of issues, and 
al ternat i vely comparing the frO(lUency of coun'Lics \"i th 
significantly 10\0[ mean inputs with dec'reases in issues. 
But both approaches to the problem are generalizations, and 
it is now necessary to study the limitations of our analysis, 
particularly by studying exceptions to these generalizations. 
I have already stated that Lincolnshire (Kesteven) , 
Bedfordshire and Gloucestershire are positive performance 
exceptions using the error components of the regression 
e~uation for index L, and that Lincolnshire (Lindsey and 
Holland),Cumbria and Nottinghamshire are the main negative 
performance exceptions, using error components (i.e. 
differences betvleen regression estimates ancl observations) 
with that e~uation. 
We may easily obtain the exceptions to hypothesis (ii) by 
r~ference to Tables 37 and 38. I have not adjusted for 
inflation in calculating the mean (per capita) for the 
five years, so that this table may be easily checked. As 
the mean is the 'typical' value for the middle year, it will 
approximate the adjusted mean except where expenditures are 
highly skewed over the five years, even though the inter-year 
inflation indices are different, particularly in concluding 
years. 
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If one uses the upper que.rtile (0.15 and over) as an 
indioator of signifioantly high oapital expenditure, then 
Linoolnshire (Kesteven), Hest Sussex, Northumberland, 
Buokingham, Derby, Durham and Hampshire may be reGarded as 
oonforming to hypothesis (ii) \-lhile Hutland, Westmorland, 
and L€ioestershire may be reg<1rded as pa,rtioular exoeptions. 
Conversely if the Im'1er quartile (0.8 and under) is an 
indioator of 'signifioantly' 101'1 oapi tal expenditure over the 
period, then Linoolnshire (Holland), Hereford, Cambridge and 
Ely, l~nst Sussex and St<1fford oan be regarded as oonforming 
to the rule, while Isle of Wight, Oxford, Somerset, Essex 
and Kent are exceptions, i.e. good incre<1ses in issues despite 
low mean inter-period capital expenditure. 
It is <11ready apparent that some cases are self-answering 
for they conform to one hypothesis but appear as exoeptions 
in the other. They are oases where 'peaked' investment in 
a year other than 1969/70 answers a problem imposed simply 
by oonsidering that year. Let us then oonsider some 
limi tat ions of our analysis, using exoept ions to hypotheses 
(i) and (ii) as a basis for illustration, thus defining 
partioular parameters that impose constraints on our generalised 
models. 
5.4(i). Dispersion and Concentration of Projects. 
Cumbria appears as an exoeption to both hypotheses, as 
Cumbria to (i) and as Hestmorland to (ii). It must be 
stressed that neither Cumberland nor \,lestmorland is a low 
is~-,ue-perforrner, using the absolutes and per-oapita statistics. 
The apparent inter-period decline results from exceptionally 
high rates of issues per capita at the beginning of the 
period. Though the region does appear as an exoeption 
using rule (i), the oase is best examined by reference to 
rule (ii), for the means are determined by 'peak' investments 
"'~> 
late in the period (1972/73), but are affected by local 
concentration of c<1pital also. Information kindly forwarded 
by Mr. J.::J.Smith, F.L.A., the Cumbria Librarian (90) 
90. Letter dated 25 February 1976, PTG/MEB 
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shoVls that althouGh the l:1ajor pending project for 
Westmorland was Ambleside, proposed at £51,520, in 1971) 
most of the capital expenditure was late in the period 
and included not only Ambleside (£45,000), but the 
restructuring of Hindermere library (£15,000). Yet for 
the Hestmorland portion of Cumbria the only apparent 
decline is that measured by index I which has been 
regarded as less reliable beca,use of the atypical nature 
of 1969/70 issue statistics. Using the more reliable 
index L, there i8 a 10% increase in the issue performance. 
The Cu~berland portion of Cumbria experienced implemontation 
of a number of projects late in the period, but there was 
some geographical concentration, Barro\'l (£20,000); 
Workington (£22,500); Cockermouth (£17,500); Seaton 
(£23,800); KesvTick (£47,300); LonGtovm (£34,500); 
Higton (£39,600); Frizington (£13,000) and extension to 
Gosforth (£1,500). It can be seen from the list of names 
that several arc concentrated in the centre of Cumbria 
near the westmorland border. Thus: 
(i) the apparent decline by one index (1) for both 
old counties, results from exceptionally high values in 
1969/70; 
(ii) index L shoVls positive increases for both components 
of present Cumbria; 
(iii) early payments in the period were concentrated 
geographically, thus the late in(;ices ShO\'1 the best 
result,o; 
(iv) later projects were more geographically disporsed, 
but because the mean was affected by a 'peak' expenditure 
in 1972/73 is~,ues al'e better shOim to have increasod by 
the latest index L, than by the earlier index ~. 
The question of 'peak' investment will be considored later, 
but the sUGgestion t1lat the apparent decline for both 
'old counties' re~3ulted from 'concentration' in early 
years can now be pursued with respect to the performance 
of \Jiltshire. '.Phis is not a listed exception, for though 
all indices I,J,K and L are exceptionally high, the mean 
capital expenditure was near the upper quartile. Details 
of capital costs were supplied by the \'lilti]hirc County 
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lilJrarian, 1,11'. IP. Halhlorth (91), \>1hich inclicated (i) 
that a number of projects for development of new 
libraries had been partly met from revenue transfers; 
but p::1rticularly (ii) that there \'7ere a very large nu:nber 
of small projects in early years of our period. There 
were a dozen listed projects in estimates for 1969/70, 
including projects for construction and adaptations in 
Amesbury, Malmesbury, Mere, Purton and Estbury. In some 
of thcse,peak project cxpenditures had already been made, (91a ) 
and projects \-:ere nearinG completion, hence the effects 
of such eXJlenditure could be expected iJ;){:18dio:tely. 
Similarly, schemes Fl.t Box, Durrinc;ton, Devizes ;-~m1 lIighHorth 
neared completion in 1970/71 leaving little to be financed 
from later years. 
The succe~,u is due to the lClrgu number of coolSraphically 
dispersed small projects completed early in tho poriocl. 
The only ccntral project concerned construction of tho 
ne"1 regional headquartel'fo at Chippenham. It vIas 
originally proposed that thc 1970/71 cstimate (£)),500) 
should be met by £30,000 in 1970/71 leaving £25,500, 
but the total had to be revised to £72,000 in 1971/72 and 
£87,500 in later years. yc-t; the main impact was borne 
after our period, which benefit~ed by early dispersion 
of small projects. There were no new projects except 
Wroughton of which only £10,000 was borne prior to 
1973/74 and £15,000 in 1973/74. Thus, though Vliltshire 
VJaS not an exception to either rule (i) and (ii) it has 
to be noted as evidence for the dispersion argument, because 
of its very high absolute values of issues per capita even 
though its mean capital expenditure was below the upper 
~uartile for all years. 
--.-------
91. Letter from librarian, May 1976. 
91a. Throughout this discussion, the 'peak' year is that "1hich 
bears the largest share of capital expenditure (eithnr 
absolutely or per head of pOF:llation) on anyone capital 
project. 
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II. third positive arGument for the 'c;eoGraphical 
di::;persion' factor mo,y be evidenced from the vaIue~; of 
Corm-w.ll. Acain, Corm-JaIl is not listed a~3 an exception 
to hypotheses (i) and (ii), but like Hiltshire h0,8 
sic;nifico,n1.ly hiGh issue increo,Ges measured by indices J 
and L, the more 'reliable' indices. The apparelrl capital 
expenditure is smo,ll in compo,rison to performance» for 
Cornwall ranks near the median for 'mean' values over the 
period. But this is because of the 'spread' of projects 
and bec:mse of early rather than late spending. For 
example, to usc values provided by the Cor111.vall librarian 
in 1976, the St. Just ne\'1 library (£18,400) \,Ias opened 
in late 1970 and the Fowey conversion (£17,364) took place 
at th"ct time. In 1971 a neH library was opened at 
LatillCeston costing £33,485, including £2,000 paid from 
revenue, but the bulk of inveE;tment had been incurred 
in 1968/69. Even for late projects, e.c;. Gallinc;ton 
(£31,682 in 1971/72); st. Austell (£26,500 in 1972/73) 
and Hayle (£46,000 in 1973/74), librarios Hel'e opened 
within 18 months of expenditure impact, so that the 
benefit apparent in increased issues was immediately 
evidenced. Thus high geographical dispersion of small 
projects and early completion of projects during the 
period provided both Cor111.-lall and 1:Jiltshire \,iith c;ood 
ab,301ute changes in the issue statistic. 'l'here are 
other reasons, associated with mobile libraries, which 
Vlill be recounted later. 
A fourth case provides a negative argument for concentration. 
Al thoueh the is~:;ue rates for Rut land are not provided, 
the case of Hut land is the hic;hest of all mean capital 
expenditures per head of population, and tho rise in 
the issue statil;tic during the pertod is 1l0t comparable 
Hith tho,t of either GornVlall or Wiltshire. This is 
bec~use all the sums involved reflect the expenditure of 
£56,000 (92) and fees in o,n area that serviced 34,000 
people, o,nd for \'lhich some of the expenditure has to be 
as:-;iGned to 'Headquarters'. A fifth case, involvinG 
92. The Libro,ry Association: New Library BuildinGs 1974. 
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the Isle of Wigh~ indicates how concentration could have 
affected the value if it had occurred. The Isle of 
Hight has been listed earlier as a case ''Ihere an 
increase of per capita issues was achieved despite low 
mean capital expenditure. In fact the mean was itself 
influenced by a 'peak' in 1972/73 reflecting the capital 
'site' cost of Newport Library, of "rhich later expenditure 
was incurred after our period. The main impact will (91b) 
appear in 1979/80 and 1980/81 so that a highly concentrated 
project in a small area has been effectively 'phased' out 
of our period by local government stringencies. 'l'hus, 
Isle of Hight, unlike Rutland, did not suffer from the 
effect of a highly concentrated, central-type project 
durinc tho period, and all capital expenditure (except the 
£.20,000 site co:,t of Nev/port library) was relevant to the 
period, thus affectin{" the immo stntintic morc than wan 
apparent. 
5.4(ii). The Effect of 1969/70 expenditures. 
Our consideration of some eXCe}1t ions to hypotheses (i) and 
(ii) has provided other limitations of analysis. It is 
already apparent that exceptions to (i) are not necessarily 
exceptions to (ii), and we can deal with residual eXGeptions 
to (i) and at the same time ask \'lhether 1969/70 \'las an 
effective year because (a) it \'laS the commencing year; or 
(b) it \-las correlated \'Tith other commencing years; or (c) 
it \'litnessed a lar{;er nUinber of small projects, as acainst 
the longer larger projects of the later period. 
Lincolnshire (ICesteven) is a self-adjust inc exception, thOUGh 
it is high-performer using (i) and (ii~for its mean 6apital 
expenditure value is affected by late expenditure, and provides 
an answ,r to hypothesis (i). The exceptional increase in 
issues may be attributed to mobile library usage, but at least 
indicates that for this except ion 1965/70 expend i ture is not 
'typical' of the period. Bedfordshire and Gloucestershire 
are the remaining positive 'exceptions' to (i). For Bedford 
the yei',r 1969/70 is clearly atypical, and_ Gloucester[;hire 
appe~\rs as all exceptional C~lse also under (ii). I have 
already dealt "li th CUlnl)ria and Lincolnshire (Lindcey and 
(91b). 8ffeotively, the phasing of this projeot Has postponed 
after the site was acquired, because of capital stringencies. 
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Holland) as exceptions to (i) and (ii), and Nottinghamshire 
is a case of the effect of late expenditure, as I shall 
show in the next subsection. 
These fe\1 except ions to hypothesis (i), some of which are 
subsumed as exceptions to hypothesis (ii)) illustrate that 
1969/70 capital expenditure \'fas effective because there 
Here less 'lags l and 'uncompleted' project effects on the 
period for that year, and because 1969/70 expenditure 
was t.vpical of the early years of our period. But we 
have not answered the likelihood that it may also have 
been effective because of its dispersed nature. Central 
libraries were completed in 1969/70 and there was some 
expelJditure on others completed le-ter, but the largest 
expenditures on \'Ie:.~t Norwood (£300,000) and rl1hurrock 
(£520,000) were outside the areas of our sample. Most 
of the expenditure on Gloucester Central Library 
(£132,000) was expended earlier, and the values of 
capital expenditure per c,'.pita for 1969/70 in rrable 38 
only reflect those for two libraries costing over £100,000. 
The mean cost per project for that year was low, and 
the mode approximately £20,000. Inflation had not, of (91c) 
course, yet made its impact on capital costs, but from 
a serios of 40 projects obtained from the county estimates 
and other data for that year it was evident that the 
capital expenditures (per capita) in the Table for 1969/70 
are highly dispersed on small projects in contrast to 
the large expenditures afterwards on Central Libraries of 
which 12 were completed before 1972, another 12 before 
1974 and many of "Ihich were po:..;tponed, like that of 
jievlport (Isle of Hight) and Derbyshire, after initial 
partial expenditures. 
In conclusion of this subsection, it is seen that: 
(i) the effectiveness of 1969/70 in comparison with later 
capital expenditure values, results from the 'lag' effect 
of later projects; and that 
(ii) 1969/70 capital expenditure is also effective because 
it was highly dispersed on small projects, in contrast to 
longer, larger, later projects of a Central Library and 
'HeadCLllCl.r'ters' description. 
(91c). In the general sense, of course, inflation did so 
throughout the period. Here, I confine the term to the 
violent inflation of the early '70s. 
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Conclusion (ii) of 5.4.(ii) can thus be offered as 
auxil~liary proof of 5. 4( i) that the dispersion of capital 
expenditure on projeots on small projeots can render it 
more effeotive than the oonoentration of capital expenditure 
on larger, central projects with 'headquarters' components. 
5.4(iii). '1'110 effect of inter-period distribution 
He have already oited oases whero tho inter-period distribution 
affeoted the issue statistio. Cumbria appeared to be an 
exception to the regression equation for Index L, but was 
affected by the very high issue values for 1969/70 and by 
the late impact of late capital expenditure, evidenced by 
tho fact that indices J and L give favourable results for 
\'Iestmorland particularly. This late spending began to be 
wholly effective in 1975/76. Wiltshire's high increase in 
issues resulted from a large number of small projects early 
in the period, an(l the Sc1n1e may be said in respect of 
Cornwall. In th(~ case of Rutland, the effect; of 'peak' 
expenditure in two years was to produce the largest overall 
mean, but was concentrated eX11ellditm:'e on a Central project 
and the result was not seen in the period, while the 'peak' 
capital expenditure for the Isle of Wight related to 
site acquisition costs in respect of a project that has 
not beon completed at the time of writing. 
But these are only a few cases. \~e have exhausted the 
major exceptions to (i), but those to (ii) provide useful 
additional evidence of the effect of early 'peak' expenditure 
on issues, or of later 'peak' expenditure on the mean, thus 
tendinr, to exag{;erate the Ctpparent exception to (ii). In 
the introduction to 5.4. we isolated the mean 'confcTmers' 
as Lincolnshire (Kesteven), Hest SusGex, Northumberlalld, 
Buckingham, Derby, Durham and Hampshire. These need no 
attontion for they conform to rule (ii), and Linoolnshire-
Kesteven's exceptional performance provides an answer to 
the apparent exception it creates to rule (i), that 
expenditure was peaked anrt came later in the period. The 
exceptions need attention,however. They are cases where 
significantly high expenditure appeared to produce no 
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significant increase in issues. We have already examined 
Rutland and VIestmorland, but not Leicestershire. I shall 
be tabulating the exact statistics for Leicestershire later 
as an illustration of disparity between primary and 
secondary data, but an examination of my own 'primary' 
computation based 01statistics obtained from the County 
Librarian indicates the 'peak' year to be 1973/74, the 
laBt year of our period. Thus, Leicestershire was an 
exception to the hypothesis (it) that 'mean' capital 
expenditure for the period effects a positive change in 
issues, because peak expenditure came late enough to be 
barely in our period. 
Now let us examine negative cases. Lincolnshire (Lindsey 
and Holland) conforms to hypothesis (ii) though it was 
an apparent exception to hypothesis (i). It is clear 
that the reason why its being an exception to hypothosis 
(i) is ansvlered by hypothesis (ii) is that end-of-period 
'peak' invc::rtment distorted the rosul t. But the dccronoo 
of indices generally for this county does not stem from 
lack of investmont but from the very high initial issue 
statistic, because of mobile library activity befone 
our period began. The 1969/70 issues per capita for 
Lincolnshire (Lindsey and Holland) were very high, and 
a decrease vTaS almost ine\f:itable in the absence of 
exceptionally large capital input. This was peaked in 
1972/73, and no effect was apparent because no overall 
effect stemmed from this investment, though the 
Horncastle branch library project had significant local 
results as we shall examine later. 
We need not deal in detail with the other main 'conformers' 
to the rule that a small capital expenditure effects 
low changes (e.g. decreases) in issues, but the exceptions 
must be considered carefully. He have dealt with Isle 
of Hight. Oxford, Kent and Essex have the advantage of a 
very liarge number of pre-existing branch libraries, and 
Essex also gained from the completion of Thurrock library. 
Of the absolute cases, i.e. those that were not particular 
exceptions to either (i) or (ii) but had significantly 
high increases of issues in the period, we have dealt with 
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Cornwall but not GloucefJ\;er. The case of Gloucester is 
less certain for the indices show some wide dispersion of 
performance, but the completion of the NevI Central Library 
at the beginninG of the period had an impact on the initial 
issues such as to make this possible, and in this case 
the peak expenditure pre-dated our period by one year. 
\fe can thus conclude that: 
(i) changes in issues are affected 'both by 1969/70 values 
of capitql expenditure, and by 'mean inter-period' values, 
but are unaffected by mean values \'lhen th~y incorporate 
~ 'peale' late expenditures comprising expenditure on 
uncompleted projects; and 
(ii) there is some distortion (as in Cumbria and Lincolnshire 
(Lindsey and Hollancl) because of a pre-existent 'peak' in 
issues) where 'peak' capital expenditure does not become 
effective until late in our period. 
5.4(iv). Disparities between Primary and Secondary Data 
The values given in Table 37 are taken from Capital 
Expenditure Statistics produced annually by the Society 
of County Troasurers. Many of the values were adjustedl 
later from primary sources because of 'rounding up' or 
'rounding down' problems. The values are expressed in 
pence per head of population) and the need for accuracy 
in other categories of capital expenditure, and the 
requirement that such publications should 'balance' 
indioates that there must ocoasionally be rounding up 
or rounding down. Thus, I carried out checks on the 
values provided, and made adjustments to the regression 
variables where necessary. I provide in Table 40 an 
analysis and comparison between values provided, by 
the Leioestershire County Librarian and those obtained 
from respeotive relevant issues of Capital Expenditure 
s-t'atistios. The differences are not entirely the result 
of 'rounding up' differences. They are partly attributable 
to the increase in the population size of the administrative 
oounty (i) in 1969/70 from 350,000 to 469,050 because of 
the inclusion of the administrative responsibilities of 
some borough libraries and (ii) in 1975/76 from 500,000 
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to 829,800 because of lag~ed effects of the 1972 Act. 
It can be seen from the table that the degreec of 
approximation is good, that the Leicestershire 
problem does, a8 5.4(iii) suggests, result mainly from 
'peak' expenditure late in the period, and it is e~ually 
probable that the late 'peak' expenditure will have its 
re1-lard in issue increases at some future time. 
5.4(v). Subcategory classificat_~.~_~,.9.~pital expenditure 
The hypothesis that capital inputs result in an increase 
in the effective 'social income' of a library registered by 
its issue-outputs, is limited also because of the composition 
of capi tal expenditure. 'lIable 40 has already shown the 
difference betvJeen expenditures on building~, , sites and 
furni ture and equipment in one cOl.mty over a period. 
I shall be omitting most of my work on intra-capital 
categories in this thesis because of lack of space, and 
because expenditure on buildings tends to correlate 
significantly \-Jith total capit<1.1 costs. But some disQussion 
is needed. He already saH that £20,000 \'laS spent ac~uiring 
a site at Newport, Isle of Wight with delay in construction 
and no obvious effect in the period. In some cases a 
temporary building can be effective at much reduced cost. 
Further, as 5.4(vi) 11ill shm'l, mobile costs are, in theory (91d) 
capital, yet most counties fund them from revenue, and 
they have no effect on the published Capital Expenditure 
Statistics at all. 
Before discussing mobile costs, let us consider a highly 
important example of the 'Giffen' effect on buildings with (91e) 
apparently good results. The 1970/71 estimates of capital 
expenditure for Surrey contained three, major projects for 
libraries at Oxted, Redhill and Hoking. Oxted was estimated 
to cost £70,756 but was completed and opened in September 
1972 costing £84,375 excluding architects'and other fees. 
Site' costs and furniture together amount for 10% of its 
cost, and a major proportion of the 1970/71 and 1971/72 
expenditures per capita of lOp per head of population ,,;ould 
(91d). By 'mobile oosts', I mean 'oosts of mobile libraries' 
in this chapter and chapter seven. 
(91e). The 'Giffen effect' here is not exactly analogous to that 
in oommodity buying, but there is a similarity, that will be 
explained later. 227 
have been spent on it ,:rfor the population of Surrey 
was 835,190, thus making Oxted over lOp per capita 
relating to a total of 20p per capita in the two years. 
This is yet another caae of project concentration similar 
to 5.4(i) for although this library serves only 8,600 
registered readers) its annual issue statistics \'1ithin 
two years of construction were 253,000, which can be 
converted using the criteria of chapter 1 to a 'social 
benefit' of about £100,000. This is effectively a 
gross return, but \'1hen marginal cost s are offset, i. e. 
the administrative costs of 2 librarians and 5! assistants~ 
it can still be estimated as having a 'net' social 
benefit of £50,000 per annu,m~.-and even if no account 
is taken of its meeting room and tea room facilities, it 
produces a net return of over 50%, yet its effect appears 
minimal in this large county, because the expenditure is 
concentrate~. (5.4(i». The effect of this outstanding 
project with good results was that the Redhill project 
(originally estimated in 1971 at £70,000) was changed in 
nature to a temporary library consisting of t"IO linked 
demountable huts. The cost of buildings and fittings was 
only £8,000 but the library provides for 7,700 readera 
and the annual rate per member ,'29, is lower than Oxted. (91f). 
It provides no fringe benefits, but even if the 10\'1er rate 
for mobile libraries is used for conversion into social 
income equivalents, though the annual issues are 210,000 
even inorementa1; issues(37,000)produced by the library 
provide a return on investment of several 100% when 
converted into social benefits. Thus, building costs were 
minimal but benefit was maximal. The third project that 
appeared in 1970/71 estimates was Woking at £168,000. 
but it was not completed until 7 APril: 1975 when it cost 
£380,000 for site, buildings and fittings and only £8,000 
for furniture. It has no effect vd thin the period, but 
one immediately aftervIards for the issues of Surrey rose 
by 8% immediately after its construction from 11,97 6926 
in 1974/75 to 12,777,180 in '1975/76 • This inorease of 
800,254 justifies the investment for there is a Igross' 
(91f). That is, 29 books borrowed per member. per annum. 
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equivalent over £320,000 using our conversion rate, and 
a net I ret urn' of over 50~~, and other additional I benefit s I 
such as tl'lO gramophone listening booths, six study 
carrels and other features. But if one expresses in rates 
r,ather than in absolute amounts, it is evident that the 
temporary library at Redhill provided a much greater 
and more immediate return on investment, though it 
effectively cost less than the furniture at Woking. The 
Oxted-Redhill dichotomy in Surrey has an equivalent in 
Hertfordshire, as we shall see in chapter 6, l'lhere again 
two projects were budeeted almost equally, but overspending 
on a preferred project led to ~derspending on one of 
slightly less priority. The case is not exactly parallel to 
that of Giffen goods in elementary economics, but illustrates 
that even in library investment, Hhich is itself oversensitive 
to capital increases and decreases, there is a I passing-on I 
effect in which Im'ler priority projects are even more 
highly-geared lio increases, and particularly oversensitive to 
decreases of funds. The concentration at Woking accounts 
maillly for the amounts of 16p and 22p attributed to Surrey 
respectively in the years 1972/73 and 1973/74, and is therefore 
a 'peaked l terminal expenditure spent mainly on building 
costs, but having an immediate 'absolute l effect in increasing 
issues, though this is not reflected so e~sily and obviously 
in an increase of the rate per capita bet"Vleen 197/i/75 and 
1975/76 because Surrey is such a large county. 
The publication, New Library Buildings 1974 (92)is not 
complete for our purpose because it does not include details 
of reconstruct ions and extensions, but "only nel." architect 
-designed buildings. Further, it provides sub-categories of 
library costs, but not the phased spread of the costs of 
each project over the years of construction. Yet, the 
sample of (i) central libraries and (ii) branch libraries 
for which it provides details of the late years of our 
period, is sufficient to provide information about (i) the 
subcategories of expenditure on central libraries and 
brallch libraries and (ii) the inter-category correlation 
coefficients for central and branch libraries. 
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Table 41 is analysis of the means of site, buildings and 
furniture costs based on the 12 central libraries for 
the period 1972-74. It does not differ much from the sample 
of ~,entral li brtlries in the period 1970-72, except that 
furniture costs are relatively lmver, nor does this table 
of contemporary inter-library means and relative costs 
differ from rrable 40, which provides the subcategories' 
costs for Leicestershire over a prolonged period. 
A study of both tables serves to shmv that: 
(i) the proportion of cost expended on buildings and 
furniture is less dispersed than that on site~cquisition, 
probably because some sites are charged to other capital 
categories an(1 others are 'free', the reconstruction or 
rebuilding taking place on the site of an older library; 
(ii) the relative cost of furniture declines over a 
period in comparison with site and building cost; 
(iii) approximately 80% of capital cosmof library 
construction are spent on buildings, and these therefore 
merit attention, rather than site costs which are highly 
variable, and for which no Vlorkable hypothesis can be 
constructed because of regional variations in cost,and 
inter-authority differences in their treatment. 
Table 41 presents for the 12 buildings a correlation 
matrix for the 12 central libraries. The sample number 
(i.e. size) is low so that many of the coefficients are 
not highly significant. Aggregate library cost does not 
correltlte very significantly with popUlation sizo (0.735) 
and though this is partly because of the effect of site 
costs' variability (particularly in London), the coefficient 
between building cost and population size is not significantly 
higher (0.745), though the poor (zero) correlation between 
site cost and population size shows that site cost is not 
a useful object of analysis because of its high variability. 
Furt'her, because building cost is (i) a high relative 
proportion of aggregate library cost; and (ii) highly 
correlated to it (r = 0.988), we can generalise the 
effect of capital investment on issues per capita, simply 
by examining the nature of building costs, and merely refer 
to site and furntture and equipment costs when those are 
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exceptional. If the sample is extended to include all 
non-academic libraries presented in the 1914 publication (92) 
the relevant means are as shown in Table 42, and their 
correlation that depicted by Table 43. In this case 
\'1e should expect high correlation coefficients betvleen all 
the variables because all should be related to population 
size, and the sample contains projects which differ in 
aggregate cost from £9,000 to £940,000. Yet the correlation 
coefficients are not as high as one would expect, though 
building cost correlates significantly (r = 0.991) with 
ag8'regate library cost and with population (r = 0.831), 
but aggregate cost correlates less with population (r = 0.829). 
The result of this study is that we can generalise by 
using building costs in the following chapter. If \'ie again 
refer to Table 40, giving typical inter-category composition 
for Leicestershire, the mean capital expenditure for the 
seven-year period is £115,008, the stan~lrd deviation 
£91,141, giving a coefficient of variation of 0.84, but with 
much higher coefficients of variation again for site-costs. 
Here, again the greatest proportion of capital expenditure 
'ViaS on buildings (84%), and there vms a correlation ooeffioient 
(1 observations) of 0.983 bet'Vleen aggregate library cost 
and cost of buildings while that bet'Vleen aggregate cost 
and furniture was only 0.539, and that betv-/een aggregate 
library cost and site-aCQuisition cost was only 0.653, despite 
the probable similar treatment of cost of aCQUiring site, 
because \'Ie are usine, the inter-year data of one authority. 
For Leicestershire the appropriate regression eQuation is: 
Y = 8328.6 + 1.19X + U 
where: 
Y = aggregate capital cost on libraries; 
X is the capital expenditure on library buildings; and 
U is a random variable, 
Thus, in seotion 5.4(v) 
(i) an intra-period study of inter-library (i.e. inter 
authority) observations· (1972 - 1974); and 
(ii) an intra-authority study of inter-period (i.e. 1 year) 
observations; 
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have sho\~ us that we may safely use a generalised model 
with building costs for the purpose of individual project 
analysis, because 
(i) buildinG cost forms a high relative proportion of 
aggregate library cost (80% - 84~); and 
(ii) building cost is very significantly correlated with 
aggregate cost (0.983 ~ 0.988) even in the case of high 
cost central library projects where one would expect 
site costs in parts of EnGland and Wales to vary considerably. 
5.4(vi) The effect of Mobile Libraries. 
Expenditure on mobile libraries is expenditure effectively 
in respect of (i) vehicles; and (ii) library e~uipment. 
Both comr:lercial accounting practice and general accounting 
theory would unhesitatingly accept the premise that 
mobile libraries constitute capital investment. In fact, 
such libraries (as Vie shall see in chapter 1) form a 
large proportion of tho effective capital of an nuthority, 
making a very hiGh impact during the early years of a 
mobile library service because of novelty, but tailing to 
a 'normal' effect later. I do not Vlish to prove this premise 
at this stage, for it is the task of chapter 7. In this 
subsection it is necessary to illustrate, \'1i th evidence,) 
that mobile libraries form a limitation to the 'capital 
expenditure statistics' based analysis of this chapter. 
In fact, mobile libraries are mostly funded from a mobile 
library reneVials fund which is serviced from revenue, and 
even \'I'hen the ac~uisitions are originally treated as capital, 
inter-authority treatment is disparate. This forms an 
interestinG case. The very high issues of Lincolnshire 
(Lindsey and Holland) in 1969/70 were partly attributable to 
the effect of mobile libraries, and it may also be illustrated 
that CornVlall, Vlhose issues experienced high absolute increases 
per capita (absolute, in this case meaning unrelated to 
capital expenditure under either hypothesis (i) or (ii» ) 
did so because of the proliferation of mobile libraries 
during the period. In this case mobile librnry acquisition 
expenditure Vias met from a vehicle rene'l'Tals fund; to which 
annual contributions were made from revenue, and not only was 
£32,000 invested in mobile libraries over the five years, bu·t 
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two container libraries costing respectively £9,191 and 
£3,450 were acquired ( the first cost inclusive of a 
tractor). Interestingly, Cornwall's success is not only 
attributable to making capital expenditures on mobile 
libraries under the he~ding of 'revenue', nor is it only 
attributable to small projeot proliferation, but it is a. 
case of exception to the guideline of 5.4(v} where 
many libraries were built on sites funded from oapital 
expenditure purchased by the eduoation committee:. Thus, 
in Cornwall, inter alia, mobile library and oontainer 
library acquisition and 'free' (to library committee) 
sites indicate that real capital investment was groater than 
apparent, 
5.5 Summary and Conclusions 
These are provided in Chapter 10, 10.2. conclusions 43 to 54. 
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Table 36 - Four indices (:f changes in the issue statistic 
Table of Changes in the Issue Statistic for 37 English 
count ies over the periodfr'oll1 J9~9!JO _to ~275j76 
--County Indexed Changes in the Issue Statistic; 
~Jestmorland 
Lincs. Lindsey 
& Holland 
Isle of Wight 
Hereford 
Lincs. Kesteven 
Hest Suffolk 
Cumberland 
Oxfordshire 
Bedfordshire 
Cambridgeshire 
Yorks (N.R.) 
Salop 
Northampton. 
Dorset 
Cornwall 
East Sussex 
Devon 
Leicestershire 
vlest Sussex 
Norfolk 
Berkshire 
Hi! tshire-
Northumberland 
Gloucestershire:; 
Buckinghamshire, 
Somerset 
Nottinghamshire 
Derby 
Staffordshire 
Durham 
Hertfordshire 
Surrey 
Hampshire 
Cheshire 
Essex 
Kent 
Lancashire 
Meant 
197 4/75 
-----.::]. 
1969/70 
0.94, 
0.11 
l~lQ' 
O~\84~ 
l.'20) 
O~<9T 
0,,-80 
1.11 
0.61 
0 0 93 
1.ll 
1.01 
1.07 
0.85 
0.90 
0.83 
0.93 
0.98 
1.23 
0.70 
0.80 
1.26 
1.33 
0.16 
1.03 
0:.99-
0.85 
1.00 
0.55 
0.83 
0 • .6)8 
1.04 
1.05 
0.711. 
0.96, 
1.05 
1.14; 
1974/75 
---c:c:J 
1970/71 
1.06) 
0.67 
1.03 
0.81J. 
1.18 
0.94; 
1.08 
1.05, 
1.03 
0.90 
1.08 
0.95 
1.02 
1.06 
1.13. 
0.92 
1.06) 
0.91L 
1.23 
0.95 
1.13 
1.14 
1.24 
0.95 
1.03 
1.04-
0.87 
0.94 
0.94 
1.02 
0.98 
1.00-
1.0] 
0.80) 
1.28 
0.99 
1' •. 14; 
1-975/16 1975/16) 
---co: K -L 
1969/10 1910/11 
1.04) 
1 • .02 
1.00; 
0.88 
1.28 
1.06) 
O:n.l 
1.19 
1.15 
0.85 
1.22 
1.06 
1.13 
0.88> 
0.95 
0.18 
0.93 
1.00) 
1.32 
0.76 
0.82 
1.37 
1.14 
1.17 
1.01. 
1.05 
0.9JJ. 
1.08 
0.62 
1.09 
0.6.8 
1.13 
1.05 
0.71 
1.00: 
1.06 
1.17 
1.10; 
0.12 
0.91 
0.85 
1.271 
- 1 •. 09 
1.07 
1.12 
1.76 
0.82 
1.16 
1.01 
1.08 
1.10 
1.19 
0.84 
1.06 
1.0J.i. 
1.32 
1.04 
1.17 
1.25 
1.06, 
1.46 
1.01 
1. ]j] 
0.81 
1.03 
1.05 
1 • .34 
0.98 
1.08 
1.02 
1.09 
1.28 
1.06\ 
1.17 
0.94: 1.01. 1.OJJ 1.10 
Standard DevIn 0.18 0.~2 0.18 0.18 
~ -.------------~--------r_---------+----------+_----~~ 
Coe~fi~ient of 0.20 O.l~ 0.18 
var~atJ.on 0.116 
note. The atypical nature of 1969/70 issues results from the 
exclusion of school issues by some counties and inclusion by 
others. Hertfordshirels indices I and K of 0.68 (0.58 if 
Cheshunt, Letchworth, st. Albans etc. are not included) do not 
result from incorporation of these authorities but from the 
inclusion of nearly 7 million school issues in 1969/70 but 
exclusion in 1970/71 resulting in an apparent decline from 20 
to 13.4 issues per capita. Thus 1970/11 data are more reliable. 
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Table 37. Capital Expenditures per Capita of 45 English Counties 
Table. ' of Capital Expenditures per Capita 
~djusted over the ~eriod of Specific Analysis 
ltlestmorland 
Lincs. Holland 
Isle of Hight 
Hereford 
Lincs. Kesteven 
Suffolk vlest 
Huntingdon & p,bl'() 
Cumberland 
Yorks. E.Riding 
Suffolk. East 
Oxford 
Bedford 
qambridge & l!!ly 
Yorks. N., Riding 
Salop 
Northampton 
Dorset 
Lincs. Lindsey 
Cornwall 
Norfolk 
Sussex. East 
Devon 
Worcester 
Hilt shire 
Leicester 
Sussex.West 
Northumberland 
Berkshire 
Gloucester 
Buckingham 
Somerset 
War~'lick 
Derby 
Nottingham 
Stafford 
Durham 
,Hertford 
Surrey 
Hampshire 
Cheshire 
Essex 
Kent 
Yorks. ltl. Riding' 
Lancashire. 
Notes 
, ; (' : 
0.22 
0.06 ~*) 
0~07 
.. 0.05 
.0.18(*) 
0.09 
0.19 
0.13 
0.13 
0.12 
0.06 
0.10 
. ,q.02 
0.10 
0.14 
0.13 
.0.09 
0.13(*) 
.0.12 
0.29 
0.08 
0.13 
0.11 
0.15 
,0.21 
0.15 
0.15 
0.12: 
0.11 
0.28 
0.06 
0.10 
0.13 
0.10 
0.03 
0.47 
0.11 
.0.13, 
0.32 
0.23 
0.08 
0.06 
0.06(*) 
0.13 
0.07 
0.b2 
0.01 
0.01 
0.01 
0.01 
0.11 
0.06 
0.02 
0.01 
0.04 
.• 0.28 
0.01 
0.10 
'0.07 
0.04 
0.02 
0.17 
0.08 
.0.09 
0.01 
.. 0.09 
0.08 
.0.09 
0.05 
0.10 
.0.06 
0.04 
0.13 
0.07 
.. 0.04 
0.14 
0.08 
,0.05 
0.01 
0.37 
0.08 
0.07 
0.20 
0.15 
0.02 
0.02 
0.05 
0.13 
.0.01 
0.01 
0.06 
0.16 
.0.07 
0.44 
0.11 
0.17 
0.07 
0.04 
0.06 
0.01 
0.08 
0.11 
0.02 
0.07 
0.12 
0.18 
0.28 
0.10 
0.08 
0.13 
0.09 
0.09 
0.13 
0.06 
0.28 
0.13 
0.17 
0.07 
0.21 
0.08 
0.12 
0.03 
0.39 
0.13 
0.10 
0.08 
0.11 
0.07 
0.03 
0.05 
0.15 
0.02 
0.31 
0.07 
0.22 
0.05 
0.06 
0.23 
0.03 
0.08 
0.11 
0.13 
0.15 
0.12 
0.05 
0.07 
0.31 
0.11 
0.13 
0.21 
0.15 
0.09 
0.12 
0.23 
0.12 
0.07 
0.17 
0.10 
0.07 
0.08 
0.08 
0.08 
0.40 
0.14 
0.10 
0.19 
0.16 
0.10 
0.04 
0.07 
0.12 
.4 
0.51 
0.21 
0.26 
0.03 
0.25 
0.15 
0.14 
0.36 
0.19 
0.12 
0.12 
0.08 
0.02 
0.09 
0.22 
0.37 
0.10 
0.17 
0.18 
0.41 
0.09 
0.10 
0.08 
0.24 
0.29 
0.20 
0.17 
0.09 
0.06 
0.35 
0.05 
0.02 
0.28 
0.12 
0.02 
0.55 
0.08 
0.16 
0.53 
0.22 
0.08 
0.09 
0.06' 
0.11 
-0.32 
.0.05 
0.11 
.0.03 
0.11 
Q.12 
0.21 
0.20 
0.08 
.0.01 
0.05 
0.14 
0.18 
0.09 
0.13 
0.09 
0.38 
0.07 
0.24 
0.06 
0.20 
0.53 
0.18 
0.21 
0.09 
,0.14 
0.64 
0.06 
0.04 
0.12 
0.11 
0.02 
0.64 
0.13, 
0.22 
0.62 
0.52 
0.13 
0.10 
0.13 
;I.. 1969/7,0' data were obtained!. by dividing aggregate (published) totals 
by population figures, and then adjusting from the capital accounts 
of the counties themselves where these were available. . 
2. 1973/74 published data are incomplete1. Adjustments were made; from 
accounts for the purpose of calculating the correlation coefficients 
of this chapter, but not for the calculation of means in this table, 
i.e. those indicated (*) are the means of 4 years' statistics. 
3. Because the means are a mid-period adjustment (1971/72),adjustment 
for inflation is unnecessary for the purpose of measuring consistency. 
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Table 38 • A correlatJon matrix showing the correlation 
coefficients between the four indices 0f change in 
the rates of issues per capita from 1969/70 to 1975/76 
Indices 
I 
J 
K 
L 
Key I = 
J c 
K = 
L =; 
Indices of Change in Issues 
I J K L 
1.000 
0.562 
0.767 
0.062 
1.000 
0.404 
0.540 0.464 1.000 
Issues 
"rssues 
-Issues 
Issues per 
Issues er Head of Population 197 '76 
Issues per Head of Population 19 9 70 
Issues per Head of Population 1975 76 
Issues per Head of Population 1970 71 
Table 32. Correlation Coefficients between Capital 
E!xpenditures per Head of Population and the four 
indices of ch:tnRe in issues per Head of Population 
Indices C~pita1 Expenditures per Head of Population 
1969/70 1970/71 197 1/7 2 1972/73 1973/74 I 
I -0.113 -0.166 0.094 0.154 
J 0.043 0.182 0.314 0.033 
K 0.248 -0.074 0.114 0.150 
L 0.588 0.284 0.266 0.007 
lJ ote 
For the purpose of the above tables, a sample of 37 
'colmties' was used for which continuity waS possible in 
0.040 
-0.105 
0.043 
-0.034 
-
tJ:.e study of the is:3ue statistic, given adjustments for 
alteration of county boundaries. As the capital expenditure 
statistics were mainly pre-redistribution, this generally 
invo1 ved 'baclG-rard' rather than 'for\-rard' adjustment. As 
explained, because the issues of 1969/70 for this set were 
atypical, indices J and L are preferred. 
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Ta,b] e 40. A Category Dist.2.i bution of Inter-Period 
Capital Expenditure on Libraries for a typical 
County (Leicestershire) showing differences between 
Prim::,ry and S·econdary Data expressed per Capita 
Year Building I Furniture Sites Aggregate Aggregate \ Aggregate 
: Absolute per Head I per Head of 
of Pop'n Population I 
I-----I-----J.---J.-----li in S.C.T. ; 
£ £, £ £ Statistics 
1969/70 3622 1171 5180 9973· 2p 5p 
1970/71 49132 3648 - 52780 11p 9p 
1971/72 12873. 3679 17400 33952 7p 9p 
1972/73 68712 6583 16547 91842 18p 29p 
1973/74 204480 12412 67561 284453. 56p 53p 
1974/75 216934 14734 5543 237211 28p 34p 
1975/76 71869 22978 - 94847 11p 11p 
Total 627622 65205 11223~ 805058 133p 150p 
Note 
There are several ways of reconciling these disparities; (i) 
the period from 1969/70 to 1971/72 provides different values 
because of phasing, and to an extent 1913/74 to 1915/76, but (ii) 
the 1972/73 difference results from differences in population 
bases used in the calculation of the 'per head' statistics. 
Table 41. Inter-Category Correlation Natrix for 12 Central 
Libraries construct'§d 1.272L74 _~ith relatiVe cost anal;ysis 
! ::lite Building Ii'urni t ure Total !Populat ion Cost Cost Cost Cost 
<. 
Population 1.000 
Si te Costs -0.022 1.000 
Building Cost I 0.145 -0.021 1.000 
Furni ture Cost I 0.584 ~.249 0.776 1.000 
.......... ,. 
Aggregate Cost 0.735 0.128 0.988 0.152 1.000 -.. 
--.. ,_. 
JJlean Cost {£}. Relative Cost (%) 
. ... '--_ ... 
Site Cost 15,583 5.91 
Building Cost 229,083 86.83 
Furni ture Cost 19,167 7.26 
Aggregate Cost £263,833 100.00 
I 
~. 
These two tables were combined in order to clnrify to rondero 
the specific meaning of aggregate cost in this context (i.e. 
aggregate library sub-oategory cost) as distinct from 
aggregate of all capital expenditure categories, used earlier. 
';>'1,7 
'I'able 42. Inter-C9,tegory Relative Analysis for Central 
and Branch Library Costs 1972-1974, using specific 
!larrple from N~~ Li brc:n::'L)3.2:tildiE1.~s, verified >'lith prt .. Inar;y elata 
--~-,-- .. ----------. r-'---~----'- -
---
,9ategor;y: !.~ean Value Relative Cost 
Popula't ion 32,909 ---
Site Costs £10,303 8.3 
:Bui]..di.l'1.g Cost s £104,182 84.4 
J?urni t ure and £8,970 7 ~3, 
Equipment Costs 
Aggregate Capital 
Costs £123,545 10000 
Note 
". The main difference between this total sample and the 
sample derived only from central libraries is that, in the 
case of central libraries the relative cost of sites is 
lOHer~ the. re12.tiv6 cost of f1.lrniture and eCluipment 
is not significantly different, and the relative cost of 
building is higher. In the above case 'population! means 
'population' served by the project as distinct from '~he 
total population of the administrative area. Thus "'~he 
cost is higher, 38p per head of pOp'ulation, (i.e. £.123,545) 
32,.909 
Table 43. Inter-Category Correlation Matrix for Central 
and Branch Library Costs 1972-1974, using specific 
-
I 
, 
i 
I 
! 
I 
I 
I 
sample from 'New LibrarJ ~il~~s't verified with primary data 
., 
Population 
Site Cost 
Building Cost 
Furniture Cos 
Aggregate Cos 
0> 
Population Site Bu.ilding Furniture 
--f 
Total 
Cost Cost Cost Cost 
~ 
1.000' 
0~100 1.000 
0.831 0.098 1.000 1.0~~ 0.737 -0.040 0~843 
--0.829 0 .. 225 0,,991 0.836 1.000 
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Chaptel Six. The Effect '~f Libr~ Buildil]£ 
6.1. Introduction. 
The previous chapter has k8sted tltl0 hypotheses (i) that 
the increase of issues over the period is a lagged effect of 
capital expenditure early in the period, particularly in 
1969/70,(though this may have been effective because it 
is typical of early capital expenditure generally or 
because of the frequency and dispersion of projects during 
1969/70); and (ii) that the increase of issues is an 
effect of mean capital expenditure between 1969/70 and 
1973/74. 
A consideration of the exceptions to both hypotheses (i) 
and (ii) indicates some preference for (i), but not 
necessarily because there may be a 'lag' of five years 
between capital expenditure and its effects. It is possible 
as the bracketed section of the previous paragraph indicates) 
that the capital expenditure of 1969/70 \'/'as effective in 
producing increases of issues betl'/'een 1970/71 and 1975/76, 
because of its very nature in having a large disperSion of 
projects instead of the concentration of expenditure on 
larger projects. 
There is little doubt of a 'lag' effect in large projects, 
and sometimes this may be spread over a number of years. 
The best example is the case of Birmingham Central Library, 
the largest of all libraries constructed during the period, 
1i<lhere the 'peak' of the phased expenditure of £1,157,947 
occurred in 1971/72, but the library ltTaS not ready for use 
until 1974/75, and the effect of the expenditure on issues 
per head of population (from less than 9 to 11.4, a change (%) 
of 1.29, or 29% increase) was best evidenced in that year. 
This project was completed quickly for its size, and I 
use it to illustrate the minimum extent of a 'lag' effect 
of large projects. Some proposed projects went 'into limbo' 
to Quote a letter from the Derbyshire County Librari~n, and 
,-, 
the phasing of others VIas postponed, particularly if they 
\'/'ere over a given size. Thus, the 'lag' and frequency 
effects are not unrelated to each other, for frequency,relates 
to the inverse of the size of project, and capital 
stringenCies had the effect of postponement of large 
projects by the extension of phasing of costs over time. 
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In this chapter I propose to examine the effect of the 
dispersion of capital expenditure on small projects. This 
can be done in two ways. First, I propose to hypothesise 
that the issue rate is related to the increase in the 
frequency of library buildings_ per head of population in 
the period, but can do so only by again examining first 
the weakness of using 'per capita' statistics for the 
study of different kinds of libraries. Can it be said 
that the frequency of library building is related to 
population size rather than to geographical size? If 
so this statement must be verified with respect to each 
of the categories of service-point (full-time, part-time, 
institutional and mobile). If it can be shown that full-time 
service points are correlated in frequency Hith population 
size, then our sample may be used to examine whether 
there is either (i) a non-parametric aSSOCiation; (ii) 
a rank correlation; or (iii) a linear correlation between 
increasesin the frequency of library buildings or other 
service pOints and increases in the issue rate through 
the period. For this purpose '-1e should examine increases 
of service pointsup to 1972/73. In Section 6.2. we shall 
be undertaking this 'general' study. It is seen that 
there is an effect of response of the issue rate to 
increases in frequency but that it is a non-linear one. 
In Section 6.3. I turn to the examination of more particular 
cases, and examine the effect of expenditure of each of the 
early years on the issues per capita over the period. For 
this purpose four sources of primary and secondary data 
are used; (i) the capital estimates and rolling programmes 
of library authorities, obtained sometimes from the librarians 
of those authorities and sometimes from the chief finance 
officers; (ii) correspondence id th county librarians about 
individual projects; (iii) the 1971 edition of the Libraries 
Huseums and Art Galleries Yearbook (cd Corbett) for 
confirming some of the primary data from (i); and (iv) 
where applicable> the two editions of Nevi Library Buildings 
published in 1974 and 1976, though the use of these particulany 
was limited, as I shall show. 
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A frequency distribution is constructed froffilprojects 
completed in 1969, and there is a subsequent 'category' 
study of association betvleen small and large projects and 
those authorities that increased, or decreased their issues 
per head of population during the period. A similar 
study is undertaken in respect of 1970/71, and a composite 
frequency distribution is compiled sho'l'Ting the smallness of 
typical size of the projects completed during the years, 
1969, 1970 and 1971. 
I then construct an estimated frequency distribution from 
the estimates and rolling programmes of library authorities 
in 1971, to ShOVI that the typical size of expenditure on 
a project for a year has n01'1 increasedl significantly, and 
to show that there is considerably less association between 
this distribution of expenditure and changes in the issues 
per head of population for the period, than there was for 
the projects actually completed by 1971/72. 
In the cases of the frequency distributions and associative 
'category' studies for both preceding i-U'agraphs, the exceptions 
are studied using primary data from librarians, and it is 
concluded that, despite the comparatively low significance 
level when a 'heuristic' rate of increase in the frequency 
of libraries per capita is used; a detailed study of all 
projects actually completed early in the period does show that in 
a highly significant number of cases there is an association 
bet'l'leen the frequency of library projects completed and 
positive changes in the rate of issues per hea.e of population. 
The conclusions of the ch~pter are then summarised in section 6.4 
6.2. frhe.' General' Effect of Library Buildin"g 
I have suggested that increases in the issue rate are not 
simply a function of capital expenditure, but of the extent 
of the dispersion of capital expenditure (geographically) 
on small and medium-sized projects, that capital expenditure 
can be effective if small project demands can be quickly 
satisfied, but that large projects have an inbuilt 'lag-effect t 
particularly if they are sensitive to increases in the 
project costs phased over time. The frequency of projects, 
on which a given amount of capital may be spent is the 
inverse of the 'modal' size of project. Thus, it may, at 
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this stage) be enQuired whether a positive change in the 
freQuency of libraries per head of population necessarily 
produce~ a positive increase in issues per head of population. 
The Question is a complex one, because of the weakness of 
the nature of 'per capita' comparison, a weakness that has 
already been discussed in previous chapters. Although a 
useful 'heuristic' tool, the ratio 'freQuency of library 
buildings per head of population' is difficult to define 
not only because of differences in, county area sizes, b~t 
because of subcategories of service points, those open 
(i) between 30 and 59 hours; (ii) between 10 and 29 hours; 
and (iii) for less than 10 hours per week; and (iv) 
institutional service points and (v) mobilo libraries. In 
some subcategory ca~;es it is evident that there will be 
greater correlation between'4reQuency of service points Bnd 
size of area than between freQuency of service pOints and 
size of population, so that to discuss increasns in the 
'freQuenoy of library buildings per head of population' 
will be meaningless, beoause of differences in sub-category 
provisions for different sizes of population. 
The report of the Horking Party .on Sto.ndards of Publio 
Library Servioe (HMSO 1962) and the recommendations 
of the Library Advisory Counoils for England and Wales 
(93) are of limited use, particularly because of lack of 
implementation,(partioul~~ly of the latter report, for it 
was published during our period) and because of the 
heur'istio nature of any standard in its applioation to 
partioular oiroumstanoos. 
It is hmvever insi;ruotive to note partioularly reoommendations 
103 and 104 of the earlier report that there Should be 
libraries open for over 29 hours per week for populations: 
of over 4,000, and over 10 hours per weelc for populations 
of over 1,000; and mobile libraries and staffed oentres for 
smaller populations. 
93. Boyle (ed) Report of the \~orking Party on Standards of 
Publio Library Service (HMSO 1962 ); 
Library Advisory Councils for England and Hales: Publio 
Library Servioe Points (HMSO 1971). 
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Libraries are, of course, built to be full-time service 
points. Part-time service points are usually aoquired by 
an authority or rented. Henoe our definition of 'frequency' 
of service points, for this study, should be restrioted to 
full-time service points. Using the present set of library 
authorities and the frequenoies of service points. of eaoh of 
these oategories for 1912, the last year of 'effective' 
oapital expenditure, the regression of' service points on 
(a) population and (b) geographical size is instruotive. 
For the larger branoh and central libraries (i.e. those 
) 
open betHeen 30 ano. 59 hours per week), exoluding a few 
speoial oases of larger branch and central libr~ries open for 
more than 59 (i.e. 60 or over) hours per week: the correlation 
between library frequency and population si7.o is 0.812, while 
the correlation coefficient between library frequency and 
geographical size (aoreage) of county is only 0.028. The 
best linear regression .equation for describing the relationship 
between library frequency in this category and popula'tion 
size is: 
Fl ::I 2.243 1- 39P1 + u ( 93ct) 
where F is the frequency of library buildings in this category, 
P is a 'million' unit of population and the subscript 1 
indicates this category of library. Clearly, there is a 
relationship between frequency and population size for this 
category, the regression constant of 2.243 can be ignored', 
and we can meaningf:ully measure in, frequenc.ies of full-time, 
libraries per unit of population. A logarithmio regression 
line does not better fit the data, for it produces some 
large regression errors (particularly in the cases of 
Lancashire, Surrey and Kent). 
In the case of libraries open 10 and under 30 hours per week, 
those associated by the reports (93) with smaller populations~ 
there is. a correlation coefficient of 0.431 between library 
frequency and population size but of 0.355 between library 
frequency and geographioal size of oounty (aoreage). For this; 
category of service point, the regression equation that best 
fits the data ist 
(93~. U, in this case, is the regrespion error component,as before 
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F2 = 12P2 + 8G2 + u, 
where the subscript 2 represents the category of library 
service point open between 10 and 29 hours per weck, and 
where F, P and G are respectively the frequencies of 
library service points, the frequencies of 'million unit' 
and of 'million aore' measures of population and area. 
It is stressed that this linear regression equation is 
not intended to be 'explanatory' though the partial 
F-values in this oase were 9.1 and 6.0 respeotively. 
The purpose of the regression equation is simply to show 
that, in this case, the measure 'frequenoy of library 
service points per unit of population' is not a particularly 
useful standard of measurement because of 'dependenoe' of 
the frequenoy of library service points in this oategory 
on the geographical size of oounties. 
Those counties whose error terms were positive (i.e. whose 
frequencies exoeeded those expeoted) using the above 
equation were, inter alia, Cambridgeshire, Derby, 
Leioestershire, Nottinghamshire and vlarwiokshire, these 
five cases exoeeding the standard error of the regression 
error. Four are Midland counties \'1here high frequenoies in 
this category are compensated by lower frequencies in other 
categories. The cases that had exceptional negative 
regression errors were Avon, Cleveland, Durham and Surrey, and 
these exoeptions are self-compensating in other categories. 
For example Surrey has a large number of full-time libraries. 
But the regression and correlation of frequencies of libraries 
in this category with frequeucies of population and size of , 
oounty illustrates that it is inadequate to measure the 
change (Le. increase or decrease) in tho frequency of 
service points per head of population in this particular 
ca~egory because of lack of comparability between large 
and small area counties. 
For libraries open less than 10 hours per week, the 
correlation coefficient between service points and population 
is 0.589, but that bet1tleen servioe points and geographical 
size in this category is only 0.099. There appears to be 
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a prima facie case for using the 'per head of population' 
measurement, although inoreases in the frequency of service 
point in this oategory would hardly oome under the description 
'capital investment' at all. In faot, there are other reasons 
for not using the measure 'frequency of servioe points per 
head of population' in this category. They are that : 
(i) the distribution of frequenoies is; very abnormal; and 
(ii) these are refleoted in some of the measures of location 
and dispersion (e.g. mean = 11.59, but standard deviation 
= 41.4). Despite this rather small mean, a fel'l counties 
have exc~ptionally high fr~quencies of sorvioo points in 
this oategory, e.g. Essex (162) and Kent (211). For this 
reason thero could be no useful purpose in construotion 
of a linear regression model to define the relationship 
between population and library frequenoies. 
In the oase of institutional service points the correlation 
ooefficient between servioe point frequencies and population 
size is 0.651 and signifioantly greater than that between 
servioe point frequenoies and the~ea size of county (0.118). 
The regression equation that best describes the relationship 
between frequency of. institutional service points and the 
size of population is: 
F3 = 1.544 + 124P3 + U 
where the variables are as signified earlier and 3 is the 
subscript that indicates institutional service points. 
The case against the use of the servioe point (institutions) 
indioator in any general study of the effect of frequency 
of servioe points on the issues per head of population is 
based on the premise that the relative size of institutional 
lending is small. However, the changes in institutional 
service points were caloulated and expressed per head of 
population and entered into a multiple regr8ssion equation 
using each of the indioes I,J,K and L defined earlier. The 
F values in respeot of this variable showed that the effect 
of any inorease in institutional service points per head of 
population on lending per head of population vlaS insignificant. 
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Fi-r~,?"ll.y, monile libraries Vlerea~so tested 2-gainst 
population size of county and geographical size of county 
to assess- the measure of comparability betl'1een freque.ncies 
of mobile librariesJand both these 'size' variabl~s. In 
this nase the correlation coefficient between frequency of 
mobile libraries and population (0.531)' was less than that 
betv;een the freCJ.uency of mobile libraries and the area of 
the county sample variable values, (0.671). 
The regres8ion equ2.tion that best defined the relationship 
between the frequency of mobile libraries and these two 
variables wa.s: 
F4 == -Oel16 + 1G4;) -+ 7P 4,\ +- U .J 
vihere subscript 4 is the category t- 'mobile libraries t .; and 
G and P are respectively the imillion acre' and 'million per'son' 
unit measured sizes of the t,\'10 variables respective.1Y. 
The result of this study of regression equations defining 
the relationship between categories of service point 
frequencies and the two measures of oounty size is that we 
need to redefine what constitutes an :increase in the frequency 
of service points per head of population., The asYmmetric 
distribution of part-time libraries, the lack of usefulness 
of the measure in respect of mobile libraries and the comparative' 
insignificance of t institu-tional' service points a.ll ind.ica:te 
that any 'general' study of the effect of increase of 
r . 
frequency (per capita) on issues (per capita) shoul~ be 
confined to full-time libraries (30 hours per week anq. 
. above) for these are' correlated -"ith. population size suffiCiently 
~ ~ " 
to make,the-,measure 'useful and they cons~i:tute capital 
investmeni- in the majority of cases. This description does 
not, of course,. include extension and rebuilding Of 
existing libraries or the effect of amalgamation, but at 
least, it is only this category of library that can provide 
the basia o~ a 'gAnoral t model d~finiDF the effect of 
capit.al expenditure on issues", 
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Table 44 provides changes in library frequencies (full 
-time service points) for counties in our sample from 
1969/70 to 1973/74, and these are adjusted in the second 
column and expressed per 100,000 unit of population. 
Before testing these with changes in the issue rate under 
indices I,J ,K and L i"t '-laS decided to question, whether 
these indices were responsive to absolute frequencies of 
full-time service points rather than to changes in 
frequencies. Thus, the frequencies were also converted; 
and expressed per 100,000 unit of population. strangely 
the expenditure during the period was not 'remedial' 
in the sense that money was necessarily spent in counties 
where frequencies of libraries per head of population 
was low. Instead there is a positive correlation (0.283) 
between frequencies of full-time libraries per head of 
population and changes in those frequencies between 1969/70 
and 1973/74 expressed per head of population. 
Thus, we questioned whether indices I,J, K and L were 
correlated with aggregate frequencies of libraries 
per head of population in 1973/74, and for this purpose 
used: 
(i) a 2 x 2 category test of association between high and 
low values; 
(ii) Spearman's rank correlation coefficient; and 
(iii) Pearson's correlation coefficients; 
because of problem of non-linearity that has already been 
explained. 
The 2. x: 2 category test using medians of both variables 
showed that the categories were 
a = 11; b = 7;,c = 7; and d = 11. 
This does indicate some association betHeen aggregate full-time 
library frequency (per capita) and the increase in issues 
but the association is not significant. For Fisher's 
test at the 5~ level of significance Hhere b = c = 7, 
a and d require to each be as high as 14. 
Spearman's rank correlation coefficients betHeen aggregate 
full-time library frequencies and indices I,J, K, and L 
ranged between 0.21 and 0.32. Again, there:' is seen to be 
associat ion but this is not sienificant. 
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It is interesting to observe that when' the Pearson 
correlation coefficients are computed between aggregate 
frequencies of libraries per head of population in 
1973/74 and the indices I,J,K and L , the only 
significant correlation coefficient is betweem 
aggregate frequencies of full-time :j..ibraries per head 
of population and index K, the index of change in the 
issues per head of population betvleen 1969/70 and 
1975/76 (0.325). This is reasonable for the frequencies 
were calculated for 1973/74, and there is no need to account 
for a lag when the variable concerns physical units, rather 
than capital expenditure. (93b). 
The problem posed by the general model is accentuated, however, 
when measures of association are computed between changes 
in the frequencies of full-time libraries per head of 
population and changes in the issues per head of population. 
VIe would, in view of the reasoning of chapter five, expect 
a higher measure o£ association betvleen changes in issues 
and changes in library frequerlCies, rather than the 
aggregate frequencies themselves, but this is not so. 
For changes in library frequencies (full-time) per 100,000 
unit of population, there were chi-squared value~equivalents of 
between 0.91 and 1.77, using the median test of association 
with changes in issues per head of population. These 2'x 2 
coefficients are not significant at the 5% level.. The 
calculation of Spearman's rank correlation coefficient 
for each of the indices produced values between 0.03 and 
0.31, while the Pearson values were lovler than those for 
aggregate library frequencies. 
The exclusion of some exceptional cases does improv~ the 
model somewhat. For example index L shows an unusually 
high increase of issues per head of population for Bedford, 
(1.76), but in this case two capital expenditure projects 
affected the variable, that for Bedford library (central) 
where the last major phase year (1969/70) contributed 28p 
to the per capita capital expenditure, but made no 
difference to the frequency of libraries, for Bedford Central 
(93b). ObviouslY because this is coincident Vlith buildings 
actually completed by 1973/4. 
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simply replaced an existi.ng library; and that of 
Leagrave (Luton) which was closed in 1974/75 temporarily 
and rebuilt and reopened in 1975/76 in sufficient time 
to affect the 1975/76 issues statistics. rrhus regression 
on the frequency of full-time libraries is inapt in this 
case. Gloucestershire was similarly affected by the 
replacement of an existing library by a ne\,1 central 
library early in the period. The statistics of other 
counties, such as Durham and Norfolk present similar 
analytical problems when changes of issues are regressed 
on changes in the frequencies of libraries. The 
elimination of these exceptions and the consequent 
reduction of our set of counties to 30 does produce a 
correlation coefficient between the changes in the frequency 
of library buildings per unit of population from 196~/70 
and 1973/74 and the changes in issues per capita from 
1970/71 to 1974/75 (index L~ which is 0.389 and therefore 
statistically significant at the 2% level, and inCidentally 
for this refined sample set of 30 counties the correlation 
coefficient between aggregate frequencies of library 
buildings per capita and changes in issues per unit of 
population is only 0.355. 
The regression equation that best defines the relationship 
between the two variables is: 
L = 1.059 + 0.051 A Fl + U 
where: 
L represents values of index L, proposed in chapter five; 
.6.Flf measures changes in the frequencies of full-time 
libraries (i.e. category 1) per 100,000 unit .of population; and 
.U. is the regression error component. 
It is appreciated tha·t the value 0.051 is lUot a particularly 
low value, although it appears to be a low regression coefficient, 
for it is expressed in 100,000 units of population. Ignoring 
the regression constant it is equivalent to saying that 
each new service point for 100,000 people produces a 
marginal increment of 5,100 issues or over £.2,000 per annum. 
But the modal cost of each project ,·ms not much more than, 
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£25,000 for 100,000 people and this benefit must be 
regarded as 'mar~inal' in the accounting sense, unaffected 
by gross expenditure, and a clear return on capital investment 
of nearly 105;; for each project for every 100,000 people. 
Yet, the fact that exceptional cases, particularly early 
central library constructions have to be excluded in order 
to achieve this approach to a 'general' model serves to 
show that attempts to 'generalise' the relationship between 
the freQuency of full-time library construction and the 
issue rate pose numbers of yet-unanswered problems. ·It 
is with a view to answering these problems that we must 
now move from the 'general' to the particular, and 
consider the freQuency distribution of building projects 
for each of the years concerned. 
6.3. Sources of Primary and Supplementary Data 
In order to obtain data for the study of the effect of 
particular projects on issues it wa~ necessary to consider 
several sometimes conflicting sources of data. 
First we must consider sources of inf()rmation about buildings 
actually completed before 1972 or that appear in the rolling 
programmes of library authorities and were due for completion 
before 1974. For this purpose capital estimates were obtained 
from a large number of English library authorities, particularly 
county authorities, and some others (e.g. Helsh authorities) •. 
The process proved tedious, for although one could obtain 
actual historical cost of completed contracts by the 
aggregation of inter-year phased costs, the estimates at 
1972 were particularly unreliable. Yet historical co:sts for 
later years vlere not appropriate unless projects \-lere actually 
c6mpleted in time to affect the rates of issues per head of 
population during our period and few (relatively speaking) 
were completed in time to have this effect. 
Seco~d, and sometimes more meaningful, statistics were obtaineru 
from correspondence with County Librarians. Letters \-lere sent 
during 1976 and 1977 to both county librarians and the 
directors of libraries of the new Metropolitan District 
Councils requesting information about the total cost of 
each library constructed during the period from 1969 to 1973. 
Some librari~ns did not respond or were unable to give 
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sufficient information blOcause of the effect of boundary 
changes or the amalgamations effected after the 1972 Act. 
In some cases therefore responses were understandably 
incomplete, but in a significantly large number of cases 
these statistics agreed with those from other sources. 
The third method of obtaining (and occasionally of checking) 
some values was to obtain values from the questionnaire 
responses in respect of capital projects tabulated in the 
Libraries, Museums and Art Galleries Yearbook, edited by 
E~V.Corbett in 1971. The limitation imposed in the use 
of this secondary data is that all projects are not listed, 
though the extent of agreement with the capital estimates 
is very good. But the basic historical cost information 
covered the years from 1961 to 1971, and thus the tt'D later 
years of our particular concern (Le. to 1973) could not 
be the subject of historical cost information from this source. 
A fourth source of supplementary data is tho publication 
New Library Buildings published jointly from an architect/ 
librarian working party by the Library Association. The 
two relevant issues are those of 1972 and 1974. The major 
limitation of this supplementary source of data is that 
it simply provides for each project the aggregate unphased 
site, buildings and furniture cost without reference to 
the distribution of the costs over time and the actual 
relationship between costs and pre-existent estimates. 
This important limitation can be best illustrated in the 
phasing of the Teignmouth,Devon library where initial (1967/68) 
site investigation cost £181, but the peak of phased 
capital expenditure for building costs was in 1971/72 
(£13,973) and 1972/73 (£22,851) and for furniture was 
1972/73 (£1,867) yet \-lith no completion effect until after 
1974/75. The aggregate is, of course, not included in 
these publicationsbecause of non-completion when they 
were compiled, and when published does not take into 
account the effect of inflation on the phasing of the project. 
It is with the limitations of these four sources of primary 
and supplementary data in mind that we proceed in section 
6.4 to examine the yearly effects of projects. 
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6.4. The timed freguenoy distributions and effeots of projeots (930). 
In this seotion we oonsider briefly the frequenoy distribution 
of a laree sample of projeots oompleted in 1969. This 
is follo1'led by a sample of larger projeots oompleted in 
1910. and 1911, the sample size for either of these tw) 
years being insuffioiently large for single analysis. 
This is followed by a oombined frequenoy distribution of 
projeots for the three years 1969, 1970 and 1971 and an 
assessment of the effeot of inflation on the measures of 
looation and dispersion of this sample. Tf\ough I use 
the term 'sample' each froquency distribution includes 
most of the English projeots completed in these years. 
I then oompile, from local government estimates and rolling 
programmes, a frequenoy distribution of expeoted oosts 
and proj eots for oomplet ion from 1912 onwards. 'llhose 
are then oompared with capital expenditure statistics 
and disparities examined. The effect of looal government 
stringencies after 1913/14 on the estimates of 1912 is 
examined to show that many plans \Vere oompletely altered 
during the period, and the effeot of such alterations 
on building and on the issue statistio. This study shows 
how the conclusions of ohapter five, and of the 'general' 
model of 6.2 are validated by such data as are available. 
6.4a The pattern of library oonstruotion in 1969. 
The pattern of library oonstruction in 1969 ino1uded a 
laree number of small projeots, and from available capital 
expenditure aocounts and estimates a frequenoy distribution 
of 41 of these projeots has been oompiled. Although this 
is termed a 'sample' it oonsists of most of the projects 
completed in the period. This oan be verified by comparing 
the frequenoies of full-time libraries in Public Library 
Statistics for 1968/69 and. 1969/70 Hhere there is indioated 
between the two years: 
(i) a decline of full-time servioe points in oounty boroughs 
and London boroughs; but 
(ii) an inorease of about 40 full-time service points. for 
counties, non-county boroughs and urb8.n distriots. 
(5'3C). f1'hi8 subtitle means frequency 
for partiou1ar time ,periods. 
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distributions of costs 
See Tables 45 to 48. 
Table 45 provides details. Despite the apparent large 
frequency in the class 'over £100,000' these are, in fact, 
spread over the range '£200,000 to £600,000' So the 
frequency distribution is unimodal, but like many of the 
frequency distributions that we have previously examined 
in this thesis, it is positively asymmetric. The mode 
is in the region £24,630 to £25,000 for 4 projects are 
in this range. The median project is £29,000 and the 
mean is, of course, atypical of the frequency distribution 
for it is £61,796, and it is affected by the six very 
large projects at Wanstead, Gloucester, Doncaster, 
Basingstoke, West Norwood and Thurrock. 
Thus, it is to the region £24,630 to £29,000 that we must be 
directed to answer the- question. of 'typical cost' of projects 
in this year. Most of the projects were very small quite 
apart from the fact that values for this year would be 
relatively less, in any case, for they were not affected 
(by comparison with subsequent years) by inflation during 
the period. 
It is with this frequency distribution in mind that we must 
ask two important questions: 
(i) How many of these projects were associated with counties 
that increased their issues per capita more than the median 
change of index, using for example, index L, during the period; and 
(ii) Was there more association between large projects and 
the change of issue rate than between small projects and the 
change of issue rate1 
In answer to (i) about 64~ (i.e. 26) of the 41 projects were 
associcded with counties that experienced a change in the 
rate of issues per head of population larger than the median 
change in index L; but 
in answer to (ii) the size of project did not appear to affect 
association with the issue statistic in any way vlhatsoever. 
rrhus, even among the six largest projects the same ratio (4:2) (about 67'ib) , 
was apparent. Of course, some of these large 'central' projects 
were affected by large land values, particularly in the London 
area. This sample, of courlse,can be, and is, more widely 
spread, than that which included English counties only, for our 
general model of 6.2. for we are now considering individual projects. 
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Let us consider the six largest projects. Two of these 
.projects were London libraries, \~anstead (Redbridge) and 
West Norwood (Lambeth). Wanstead was completed in October 
1969 at a cost of £108,738. There was no site cost, i.e. 
it was not chargeable to the library oommitteeJ, and the 
furniture element was £4,400, so that most of the cost 
(£104,338) was in respeot of building. The issues of 
books per head of population for the whole of Redbridge 
inoreased from 13.2 in 1969/70 to 13.7 in 1970/71 (i.e. 
the year after the oompletion of the library) at a time 
when, as I stated earlier, the general rate declined. 
Henoe, the inorease (0.5) is a small representation of the 
real inorease. Further, the library was only intended to 
serve 20,000 (that is, less than one-twelfth of the whole 
population of Redbridge). The global increase was not fully 
attributable to Redbridge's Hanstead library, but, if it had 
been, it would have represented a 'social income' of £40,000, 
a return of nearly 40% on investment, (gross). It is important 
to appreoiate that this 'return' was maintained. For example, 
as late as 1975/76 the rate of issues per head of population 
was 13.8. 
The Vlest NOr\'lOOd case is dllsLmilar. It oost £365,643 but was 
spread over some earlier period, particularly site costs 
£11,232. The library was intended for 45,000 people and was 
als~ opened in 1969, but had other functions. Though a 
'branch' library it was in effect a zone library controlling , 
2 branches.The cost contained that of a multi-purpose hall 
and cafeteria. Thus, some of the investment is 'of a 'central' 
and 'administrative , nature. In fact, the issues ot' West 
Norwood responded to the investment, but this response vTaS 
lost in the general deoline for Lambeth (9.4 to 9.1 between 
1969/70 and 1970/71), a faotor associated with the geueral 
decline in service points for Lambeth. In faot, the deoline 
of both issues and service points are a feature also of later 
years. 
We may now move from London boroughs to the other four oases, 
these being associated with counties in our earlier sample. 
Glouoester has one of the highest rates of inorease, espeoially 
in terms of index L, and this may have been both the result 
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of central library construction and that of Yate library. 
Issues per head of population increased from 11.9 to 12.7 (city) 
betvleen 1969/70 and 1970/71, and this was maintained in 
other years. For the specific case of Gloucester city before 
the effect of the A6t of 1972, the central library had an 
incremental effect of 70,000 issues per annum. This would, 
in terms of social benefit, be an estimated £20,000, on 
an outlay of £132,000, (using the criteria of chapter 1) and 
therefore represent a 15% return on investment, an increase 
that was maintained for future years. 
The project at Doncaster, Unlike that of Gloucest~r City, was 
included in Ne\'i Library Buildings, but information from other 
sources illdicated that the rate of issues per capita did not 
change significantly, but the issues of the county indicate 
a generally higher rate than~the overall mean for the 39 counties 
in our sample (12 issues). It must be regarded as a doubtful 
case, but not one that necessarily disproves the hypothesis of 
association between projects and the rate of issues per capita. 
The population for which the building .. las intended was 85,000, 
it was not completed until the end of the year, and it was 
designed as a Central library, vlith an administrative element 
in the cost. 
The fifth project, Easingstoke, cost over £200,000 but was under 
the aegis of Hampshire through the period. It is associated 
with a county whose isSue increases were greater than the 
median, but there \'fare reasons for such increases, and as 
Basingstoke was only one of 21 full-time service points in the 
county, there is no ready method of proving association 
between capital expenditure and the issue statistic •. (93d). 
Finally, Thurrock in Essex must be considered. The increase 
of issues per capita in Essex by index L is good (28%), but 
Thurrock became part of Essex after the 1972 Act. The 
investment was two-phased, but the first of these phases is 
relevant to our study, for the second phase of the Thurrock 
project was concerned was the construction of a theatre:. 
Further, as Thurrock was administered independently of Esse~ 
during construction of the first phase (the library itself) 
we can readily measure the increase of issues, :f~ofu bet\'ieen 
(93d). But~.of course~ laqk of association may not be 
reaa.~ly 'provea.' e~th.er. 
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1,438,487 and 1,632,220 (i.e. from 11.3 to 12.8 per head of 
population) during the period. If the increase (nearly 200,000 
issues) is oonverted to sooial benefit using the oriteria in 
chapter 1, the minimum benefit at the 95% confidence level 
would be £67,000, a gross return on investment of 13%. 
From this detailed survey of the effect of six major projects 
it is clear that the 'effect' of large projects is not 
significantly greater 'per hean of population' than small 
project effects. In both cases, ~s there a clear effect ~or 
two-thirds of the projects and the remaining one-third is 
doubtful, but insuffioiently doubtful to disprove the 
hypothesis of assooiation. Doubtful cases can be explained by 
reference to other factors, i.e. the administrative, ancill~ary 
and other content of oapital expenditure and the reduction of 
service points" elseNhere in the administrative area. (93e). 
There is insuffioient space in this thosis to deal with all 
effects of small projects, but each was studied, and the 
exceptions to the hypothesis of association resulted from 
factors unassociated vii th this hypothesis. On the other hand, 
many clear cases of association could be evidenced. :!t'or example, 
the case of Horncastle (Lincolnshire) with a net project cost 
of £18,472 involved conversion from a part-time service point 
to a full-time library, but was acoompanied (to use specific 
statistics forwarded by courtesy of the Lincolnshire (Lindsey 
and Holland) librarian) by an increase of book-issues from 
60')798 in 1968/69 to 69,966, in 1969/70, rising to OVer 
90,000 in subsequent years. In this case the minimum 
immediate benefit', from the initial increase can be estimated 
at £3,000 (a gross return of 17'10 on investment), quite apart,. 
from the other benefits of the project. Tests conducted with 
the data of Bolton (Lancashire), Box (Hilt shire), Cotgrave 
(Nottinghamshire) and Kings Langley (Het"t;.s) show similar 
pattern~, and return on investment varying between 14% and 17%. 
In all these cases there were no transfer increments. Though, (930) 
for example, in the case of Horncas·t le thero was a temporary 
decline in issues for nearby Louth, this did not last for more 
than a year, and m2,y have been unassociated VIi th the Horncastle 
(93e). The converse of the Epsom-~~ell effeot of Tables 65a and 65b. 
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project, for increase of membership at Horncastle follovring 
the project \\Tas 1,704 to 3,020 in three years, vThile Louth 
also increased but less significantly. 
Thus, in the vast majority of cases there ~ association 
between each project and the issues of books from libraries 
immediately following construction, but this association vTas 
not greater for large libraries, and vlhere detailed calculation 
viaS possible, the return on investment generally exceeded 13,%, (gross) 
if the criteria of chapter one for the conversion of issue 
statistics to estimates of associated benefit are observed. 
6.4b. Library Building during 1970 and 1971 
I intend dealing \vi th these years joint ly because of the smallness 
of the sample size for individual years. Table 46 provides the 
frequency distribution of project costs for 1970 and 1971. 
It is a smaller sample, and the decrease in project frequency 
may be evidenced both from comparing the frequencies of 
service points in Public Library Statistics behleen 1969/70, 
1970/71 and 1971/72 and from the project dates eiven in· 
N ovl Library Buildings. Again, though I use the term 'sample t 
the set includes most of the projects undertaken during the 
period, certainly those relevant to our sample of 6.2. 
For this sample, the median project is £33,500 and the mode 
is £25,000, the small differences with the distribution of 
Table 45 being explained by inflationary differences. But 
the mean is larger (£66,601) and the standard deviation (£99,706) 
certainly reflects, not the extent of variability, but the 
effect of a few large projects on this asymmetric frequency 
distribution •. 
Again, if we ask questions (i) and (ii) of 6.4a of this 
data, the answers are similar., for (i) over 61'% of relevant 
project construction ,is associated vlith authorities that 
increased their rate of issues per head during the period 
using index L, but there is (ii) no greater association for 
large projects than for small ones. Again, specific cases 
were investigated and the effects were similar to those traced 
in 6.4a. 
\lith this data \ve may now attempt to construct a frequency 
distribution for all :.three years 1969,1970 and 1971. 
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The result is provided in Table 47. It can be seen that 
the distribution does not conform with a Relative Poisson 
Frequency Distribution, as in the distributions provided in 
earlier chapters, for it features a distinct kind of 
abnormality. It is a composite of ti'lO frequency distributions; 
(ignoring the inflationary effects of the"period from 1969 
to 1971); 
(i) a near-Poisson, but • peaked' distribution for small 
projects; and 
(ii) an abnormal (almost rectangular) distribution of large 
projects. 
Thus, to use the data obtained from proximation with a 
simulated Poisson distribution, though there is some 
similarity of small project frequencies with the formula: 
-2.85k I' 
f{x} = (e 2.85k )/r! 
where k = £10,000: 
there is no conformity of large and 'central' projects to 
this frequency distribution because of their individual 
natures. I stress again that this distribution ignores the 'small' 
inter-year inflationary effect of the period. from 1969 to 1971. 
6 .4c. The Est imated and Real Building Costs between 1972 and 1974 
Vie have already witnessed the reduction of small projects in the 
years of our period to 1972, and I have not stressed differenoes 
betvleen aotual costs and estimates beoause these are not 
relevant to our study. It is only after 1972 that significant 
planning disparities appear. During the period 1972 to 1974 
property prioes doubled" partioularly in south-east England 
beoause of the effect of land-values. In some cases, sites 
had been acquired before 1972, in others they were oharged to 
other authority committees, and in others the increases were 
ant iCip"!'t ed; in the estimates and rolling programmes of the 
library authorities. But despite this the actual 'phased' 
costs of most projeots completed between 1971 and 1974 were 
between 25% and 30~{, greater than their pre-existent estimates. 
Table 48 provides the frequenoy distribution of estimated oosts 
for a very large sample of projeots planned in 1971. It has 
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been constructed from the capital estimates and rolling 
programmes of library authorities in 1971/72, and is 
again abnormal, for it is a composite of tvlO distributions 
of two categories of building: 
(i) the branch library category vlith a mode of £60,000; and 
(ii) the 'central and administrative' category with a 
less identifiable mode, but a range between £100,000 and 
£1,290,000. This is analogous to (i) and (ii) on page 258. 
To illustrate the frequency distribution with equal frequency 
categories, a large class interval is required, thus I have 
used a £50,000 class interval in contrast with formor 
frequency distributions. Because of the abnormal nature of 
this composite frequency distribution, no purpose was serve~ 
by illustrating the simulation of skewed frequency distributions 
in this text. It is sufficient to say that the expected value 
(~ = np) of such a distribution was obtainable at about 
£80,000, and that deviations of small projects from tho simulated 
Poisson curve were explained by: 
(i) different estima't;ing techniques of library authorities, 
for some took \Tlore account of inflation than others; 
(ii) a tendency to use the range £50,000 to £90,000 when 
estimating costs of branch libraries of the small category; and 
(iii) the existence of a 'floor' constraint on estimates. 
This 'floor' viaS about £40,000, and finance officers appearedl 
reluctant to estimate below the value, even for small projects, 
because of contingencies. 
The 'central library' component comprised only 23 .of these (20%) 
projects yet had a less identifiable frequency distribution, but 
accounted for over 37% of the estimated capital expenditure 
in the capital estimates studied. 
If we apply the conclusion of chapter five and of 6.2 to our 
study it would be unlikely that vie should find associat ion 
batween .these estimates and the increase in the issue rate. 
Of the 87 branch library projects in our sample of estimates 
55 were associated with counties and other authorities that 
witnessed increases of issues using index L (median) for 
category distinction, while only 32 were associated '-lith 
counties whose issue increases fell short of the median for L. 
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'llhere is thus some association between the estimates for 
branch projects and the movement of the issue statistic 
between 1970/71 and 1975/76. This cannot be said of 
central library projects. Of these, only 12 out of 23 
projects were associated with counties that had positive 
movements in the issue rate greater than the median for 
L. rTe must now proceed by investigating this discrepancy 
to assess the reason for this lack of association. 
6.4d. The Effect of Modifications in Policy. 
During the years between 1972 and 1974 library authorities 
faced the problem of attempting to implement their 
pre-existing estimates against a background of ever-
increasing costs and capital stringencies. The alteration 
of the distribution of large and small projects for 
these years was the effect of the different ways in 
which library authorities approached the problem: 
In some cases, estimates had taken inflation into 
account, and the phasing of projects had been carried 
out conservatively. In this small minority of cases 
actual costs did not exceed estimates, and the projects 
were completed relatively early in the period. 
In a second category of cases, the actual costs exceeded 
the estimates by as much as 35%. If the project had 
been planned such that it was nearing completion there 
was little alternative but to attempt to meet these costs. 
But the dilemma of increasing cost imposed on authorities 
the question whether small projects should be completed 
first and large ones have their inter-year future phasing 
postponed; pr whether alternatively large projects should 
be completed and small ones be either cancelled, postponed. 
indefinitely or met by some kind of temporary construction. 
Thus, there are two subcategories. Some projects were 
cancelled or postponed, particularly when small projects 
were given priority:tu1dlarge ones weTe driven into 'limbo', 
not necessarily by longer phased completion, but, in 
some cases, by indefinite postponement. Others, mainly 
small projects, suffered from what may be styled a 
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'Giffen' effect. They competed with larger projects 
that had to be completed because they were nearing 
completion. l~ds were diverted to the larger projects 
and thus this particular category was met below the. 
original estimates, but in a considerably less ambitious 
way. 
6.4d(i) •. The effect of realistic estimating. 
In a small number of cases the estimates were met. For 
example, the Ambleside library was estimated at ~50,000 
but the actual building was completed at £45,000. 
Although the category of projects which were completed 
under the original estimates was small, the difference 
between estimates and actual costs varied significantly, 
and the variation was not only the result of phasing 
of projects alld the stage that had been reached before 
the effect of accelerated inflation after 1971/72. It 
was also affected by the 'realistic' or 'unrealistic' 
ways in which inflation ''las anticipated. Yet, not all 
cases of costs not exceeding estimates resulted from 
such 'realism'. Some were the result of the 'Giffen' 
effect that is treated under 6.4d(iv). The library 
at Redhill, Surrey is a particular case of this effect. 
6.4d(ii). The varying effects of inflation. 
The effect of property inflation was relatively small 
prior to 1971/72, and became highly significant contemporaneously 
with the reduction in local authority capital planning 
because of expenditure constraints. Thus, the difference 
between actual and est imated expenditure varies, in 
respect of nearness to completion before 1972/73. Thus, 
even vIi th the same authority (C ornwall) "'i th similar 
estimating procedures the effect of different phasing was 
that one project estimated at £14,500 cost £18,500 and 
another estimated at £25,000 cost £33,500, a difference 
of cost increase bet\'leen 27~ and 34'%. \~hen count ies chose 
to complete large projects early the effect was only a 
20% increase. For example, the Wiltshire (Chippenham) 
Regional Headquarters(Buildings Phase 1) was estimated 
at £72,000, but because it was mostly completed before 
1974 the increase in aggregate cost was only about 23.'% 
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(i.e. to £87,500). But, for example, the postponement 
of a small project to enable a larger project to be completed 
as at Leagrave (Luton) invoThred an increase from an 
original estimate of £63,000 to actual completion costs 
of £107,360. The effect of postponement on large 
projects was relatively similar but, of course, because 
they were larger, much more significant in absolute 
terms. For example, the Salisbury library project 
was estimated to cost £214,000 in 1971, but by 
1971/72 the estimate had risenlto £490,200 because 
only £150,000 of the expenditure had been incurred before 
1974. On the other hand, large projects that were 
completed early in the period (e.g. Bedford: estimate 
£386,000 including £138,000 site, and actual £396,016 
including site £138,000, despite a one-year lag) diru 
not suffer badly from the effect of post-1912 inflation 
because of its. nearness to completion and because of 
good estimating. Thus, nearness to completion helped 
determine, priorities, but the commitment on central 
and large library projects was such that, if the~ had 
already involved large expenditure or were nearing 
completion, they received priority. while, if costs 
had only involved site-acquisition they were postponedl 
to assist smaller, more essential projects, and :Lf 
construction costs had been small, they were phased over 
longer periods. In general a 'lag' of two years 
involved an accounting 'variance' of 20% or less. 
Another typical example is the difference of £14,375 (20%) 
(i.e. from £70,000 to £84,375) in the case of Oxted 
in Surrey. rrhus, we deal with some variety! between 
estimates and actual costs at the time of significant 
inflationary increase, and so with consequeni. differences 
in policy, but with obvious preference for large projects 
whe.re there had been significant outlay to ensure that 
these were completed. We are thus concerned with two 
effects of policy decisions: 
(i). a 'limbo' effect of indefinitely postponing large 
projects, with small phased past costs in 1972; and 
(ii) a 'Giffen' effect of cost-paring smaQl projects 
where these were necessary but competed with large projects. 
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6.4d(iii). The 'limbo effect' 
Cases of this effect have already been provided, but it 
is necessary to summarise them. For example, estimates 
for a Derby central library, and for one at Chesterfield 
appeared in estimates in 1911/12. These were not 
implemented prior to the stringencies of 1972 and afterward, 
and thus they were put 'into limbo' to use the words 
of a Derbyshire librarian. or 'shelved indefinitely' (93f) 
to quote the Hertford County librarian. In the case-
of Derbyshire, the concentration was on small, feasible 
projects. For example, Derby County Council spent 
£68,658 in 1913/74 on new buildings. 
If large projects had undergone no significant outlay 
they were shelved~ if site had been acquired (as in 
the case of Ne\'lport, Isle of Wight) their phasing was 
postponed, while if there was commitment to finish 
large projects because of past-outlay, smaller projects 
were postponed. To quote one example, the Luton 
estimate for the Leagrave library was £63,500 in 1971/72 
before the 1972 Act. Luton was incorporated into 
Bedford, and there lias a commitment to finish Bedford 
central library £396,076. Leagrave \'las postponed, 
finally costing an aggregate of £107,360, £91,860 on 
buildings and £15,500 on furniture and fittings. 
6.4d(iv). The 'Giffen' effect. 
Although I have used the term 'Giffen' effect to illustrate 
this particular treatment of project costs, there is, 
of course, not an exact parallel with the 'Giffen' effect 
in economics, but the similari~y illustrates the treatment. 
It is that .... then an authority is faced with two projects, 
a superior one and an 'inferior' but essential one, the 
increase in the cost of the superior ono may load, not to 
the postponement of the inferior project, but to the 
completion of an even less ambitious inferior project at 
a reduced cost. This is not the only treatment of an 
inferior project. It may, of oourse, be postponed or 
'shelved indefinitely' as in 6.4d(iii) depending on 
whether it is 'essential' or not. 
(93f). A similar letter from the present Hertford librarian 
'}regarding a 1I2.tfield project. 
. -
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The cases of Redhill and Oxted in Surrey are useful 
for the purpose of illustration. These projects were 
planned as projects of £70,000 or more, but Oxted was 
required to meet the needs of 8,600 borrowers with 
a probability of 253,000 issues while Redhill is in 
an 'inferior' area and has a likely 7,700 borrowers 
and 216,000 issues per armum. Redhill was initially 
planned to cost more than Oxted. The effect of capital 
stringencies was that Oxted was completed at a greater 
cost (£84,375) and opened late in 1972, thus being 
completed early to make way for the much greater cost 
of completing Woking by 1975 (ultimately costing £388,000) 
but that Redhill was satisfied by the construction of 
a temporary building consisting of two linked 
demountable huts, and costing only £8,000. Thus, the 
actual expenditure on Redhill was considerably less than 
was estimated. A similar case is Chester-le-Street in 
Durham where the library was completed at 60% of the 
original estimate. 
This is not to say that the effect of increased expenditure 
was necessarily tha,t of reducing expenditure on a 
competitive inferior project. Occasionally, where the 
'inferior' project was less 'essential' bocause of its 
proximity to the 'superior' project the result was 
indefinite postponement. Thus, the Hertfordshire estimates 
included in 1971 proposals for a Hatfield extension at (9:J,f) 
£65,000, an Oxhey extension at £70,000 and a new central 
library at Wehlyn Garden City to cost £226,000. Because 
the Welwyn project was an administrative one, it received 
some priority for: 
(i) _he building was to house divisional offices; 
(ii) some of it was to be used for stack areas for 
relegated bookstock; and 
(iii) it was to house the County music collection. 
It was thus completed early at a cost of £225,000 on the 
building and £17,300 on furniture and equipment, but 
the Oxhey scheme was rendered less essential, and remained 
on the Hertfordshire estimates to be completed in 1978/79 
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at revised costs that include £93,445 for building, 
£12,900 for furniture and equipment and a total increase of 
£40,580. Because of its less importance this project 
was post poned. 
However, the effect of stringencies on Hatfield library 
proposals was rather different. Hatfield is near to 
VIelwyn, and the proposal for Hatfield was 'inferior' 
to that for Helwyn. Hertfordshire faced other 
competing demands)..'mle. .. to.,infUdep, for a library a:t; 
Hoddesion costing £350,000 and an extension at Oxhey was 
to be preferred to Hatfield, as it affected an other\·.rise 
small library compared Hith Hatfield. 'rhus the proposal 
for Hatfield was 'shelved indefinitely'. (93f). 
6.4d(v) Subcategory Differences in Capi!al Expenditure 
We can, from the above discussion, assess that the reason 
for greater concentration of capital on central projects 
and less dispersion, with its effect on inter-period 
correlation after 1971, is primarily that it was a 
reaction to large projects that were partly completed 
at that time. In chapter five, I showed that the 
correlntion between building cost and aggregate, and its 
relative importance in the cost of aggregate library 
construction'was such that the effect of other subcategories 
on the issue statistic was unlikely. We have already shown 
that, in the case of Redhil~, for example, the proportion 
of cost of equipment ,·ms affected by the nature of the 
building, and a list of all projects completed between 
1970 and 1974 does present us vIi th considerable variation 
gor furniture and equipment, but this does not usually 
result from estimate changes. Central libraries, such 
as Camden (5.3%) and Bedford (2.5%) tended to spend 
less on furniture and equipment than the mean (7.7%) 
for, central libraries, partly because of the effect of 
mu~ti-storey building; while in the case of the library 
at Sutton-in-Ashfield nearly 20% of the total project 
costs were spent on furniture and equipment. 
But despite this variation, all tests indicated that 
sub-c~tegory variation was not significantly affe~'ted 
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by problems of estimation and oompletion, nor did it 
signifioantly affeot the issue ra'he. In other words, 
the differenoes in the effeot of oapital expenditUre 
on the issue rate in later years of our period, did not 
result from the likelihood that inflation had less effeot on 
furniture oosts and equipment oosts than on building 
and site oosts, but rather from the large expenditure 
on unoompleted libraries, partioularly large oentral 
libraries that. were in the prooess of oonstruotion 
late in our period. 
6.5. Summary and oonclusions 
These are provided in Chapter 10, 10.2. Conolusions 
55 to 64 
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Table 44 •. Changes in Library Frequencies and in Library ll'requencies 
adjusted per 100,OQO~p~pulation over the period 1969/70 to 1973/74 
County 
Hestmorland 
Lincs. Lindsey 
& Holland 
Isle of Hight 
Hereford 
Lincs. Kesteven 
Hest Suffolk 
Cumberland 
Oxfordshire 
Bedfordshire 
Cambridgeshire 
Y.orks (N.R.) 
Salop 
Northampton 
Dorset 
Cornwall 
East Sussex 
Devon 
Leicestershire 
\'lest Sussex 
Norfolk 
Berkshire 
Hiltshire 
Northumberland 
Gloucestershire 
Buckinghamshire 
Somerset 
Nottinghamshire 
·Der:py 
Staffordshire 
Durham 
Hertfordshire 
Surrey 
Hampshire 
Cheshire 
Essex 
Kent 
Lancashire 
Mean 
Stand~rd Deviation 
Positive and Negative 
Changes in the Frequency 
of Full-time Libraries 
2 
4l 
o 
-].1 
2 
1 
o 
1 
3 
4; 
1 
-1 
6 
1 
14 
4 
1 
4·, 
o 
7 
2 
6 
3 
1 
1 
3 
3 
4 
4 
1 
2 
o 
9 
4 
3 
11 
5 
2.9 
3.0 
Coefficient of Variation 1.03 
Positive and Negative 
Changes in the 
Frequency of Full-time 
Libraries adjusted 
par 100,000 population 
0.42 (*) 
1.15 
0.00 
-0.17 
1.15 
0.18 
0.42 .(*) 
0.19 
0.51 
0.74 
Oe18 
-0.28 
1.21 
0.18 
3.52 
0.61 
0.11 
0.48 
0.00 
1.07 
0.31 
1.18 
1.04 
0.21 
0.20 
0.50 
0.30 
0.45 
0.40 
0.16 
0.21 
0.00 
0.63 
0.11 
0.21 
0.'76 
0.36 
0.51 
0.63 
1.25 
(*). Because of geographical access problems in the case of the two 
Cumbrian counties, i.e. the fact that there is proximity and joint 
access of some of the libraries to the popUlations of both counties 
their populations and the_cha~ges. ~ their~numbers.·of libraries 
are ap;p;reeated for the purpose of analysis. 
267 
Tallle 45. A Sample Fr(~' uency Distribution of 
Englj.sh Libraries completed in 1969 
~. -------_. 
Historical Cost Frequency Helative 
Class Interval Frequency (%) 
Under £10,000 3 7 
£10,000 & under £20,000 8 20 
£20,000 It " £30,000 10 25 
£30,000 It " £40,000 8 20 
£40,000 " 1\ £50,000 1 2 
£50,000 " 1\ £60,000 1 2 
£60,000 " " £70,000 2 5 
£70,000 It " £80,000 1 2 
£80,000 \I " £90,000 
° ° 
£90,000 II It £100,000 1 2 
Over £100,000 6 15 
Aggregates 41 100 
Note 
This table ivas constructed from a sample of capital 
estimates for library authorities, and includes a fmv 
rebuilding al~ extension projects. It differs from the 
data in Heiv Library Buildings 1912, which itself contains 
only significant projects for 1969, but there is no 
significant difference in the frequency distribution. 
Table 46. A joint sample frequency distribution of 
English libraries cC>.mpleted in 1970 and in 1971 
Historical Uost Frequency Relative 
Class Interval Frequency (%) 
Under £10,000 1 3 
£10,000 and under £20,000 3 9 
£20,000 1\ " £30,000 9 28 
£30,000 1\ " £40,000 8 24 
'2'.40,000 " " £50,000 5 15 
£50,000 and over 7 21 
Aggregates 33 100 
Note 
As abovoJthi~ table includes some cases of rebuilding 
involving extension. 
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Table 47. A Comparison of the sample frequency 
distribution of costs of English libraries completed 
between 1969 and 1971 with a simulated Poisson 
frequency distribution lolhere ~ = np = £28,500 
Historical Cost Frequency Relative Nearest 
Class Interval Frequency Poisson 
Approximation 
Under £10,000. 4 5.4 5.9 
£10,000 & under £20,000 11 14.8 16.5 
£20,000 II II £30,000 19 25.4 23.7 
£30,000 \I \I £40,000 16 21.6 22.3 
£40,000 \I \I £50,000 6 8.2 16.0 
£50,000 " 1\ £60,00C 2 2.7 9.0 
£60,000 " \I £70,00C 3 4.1 4.3 
£70,000 II \I £80,00C 1 1.4 1.5 
£80,000 II II £90,00C 1 1.4 0.6 
£90,000 \I II £lOO,OOC 1 1.4 0.1 
Over £100,000 10 13.6 ,0.1 
Aggregate 74 100.0 100.0 
_ ...... __ .-
'- '-
Note 
The reason for the 'peaked' nature of relative frequencies 
in comparison with the simulated Poisson approximation 
is explained in the text. 
Table 48. A Comparison of the Sample Frequency Distribution 
of estimated costs of English projects in 1971 for 1972 
forward with a simulated Poisson distributionA= £85,000 
Estimated Cost ~equenc;y: Relative Noarest 
Class Interval I"rcquoncy Poisson 
Approximn,tion 
Under £50,000 2(2) 2(2.3) 19.3 
£50,000 & under £100,00C 49(46) 45(52.8) 30.1 
£100,000 " It £150,00l. 2~~(18) 20(20.8) 26.4 
£150,000 
" " £200,00C 8(8) 7(9.2) 15.0 
£¢~O,OoO II 1\ £250,oOC 8(5) 7(5.7) 6.3 
£250,000 
" 
H £300,00C 2(2) 2(2.3) 2.1 
£300,000 II II £350,00C 5(3) 4(3.5 ) 0.7 
£350,000 
" " £400,00C 3(2) 3(2.3) 0.1 
Over £400,000 11(1) 10(1.1) 0.0 
Aggregate 110(87 ) 100(100.0) 100.0 
Note 
Bracketed frequencies are non-central (branch etc) projects. 
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Cho,pter Seven. The Effect of Capital Expenditure 
on Mobile Libraries on the Rate of Issues per Capita 
7.1. Introduction 
In commercial accounting,mobile libraries would be 
treated as capital items, indicated on balance sheets 
as fixed assets and their values adjusted annually 
by mean of depreciation adjustments. In the case of 
library authorities, however, the treatment varies 
somewhat. Mobile library acquisitions, particularly 
replacements, are frequently funded from revenue expenditure 
by means of a mobile libraries fund. Consequ'ently they 
may not appear in capital expenditure accounts of library 
authorities, nor in the capital expenditure statistics 
of county councils. 
Yet, in theory they are capital expenditure. The report (93) 
of the Library Advisory Councils, Public Library Service 
Points suggests that they are the most appropriate means 
of servicing areas with populations of under 1,000 persons, 
following the suggestions of the earlier Boyle Report (93). 
Consequently, mobile library acquisition could be treated 
in the same way as branch library construction, were it 
not for the fact that running costs and depreciation have 
much higher ratios to acquisition costs than the ratio 
between the premises costs and depreciation of fixed service 
points and their costs of acquisition and construction. 
The historical study of the trend in issues per head of 
population indicates that the episodic change of direction 
after 1950 may be attributable to the effect of mobile 
libraries on the issue statistic, though this is only one 
factor. vie thus arrive at the need to investigate the 
effect of mobile libraries on the issue statistic,via 
thre~ routes: 
(i) the fact that expenditure on mobile libraries i$ 
capital expenditure ~n theory, providing the recommended 
appropriate service points for populations under 1,000; 
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(ii). the fact that some library authorities that witnessed 
large increases in the issue rate between 1970/71 (e.g. 
Cornwall) acquired and serviced mobile libraries that 
were charged to revenue (5.4(vi», and 
(iii) the hypothesised historical effect of mobile libr~ry 
acquisition on the change in the direction of the issue 
statistic after 1950 (2.4) but with a proposition (2.3(ii) 
footnote) that mobile library issues tend to tail off 
after the irttial impact of acquisition. 
I. 
From the standpoint of the criteria stated in chapter 1 
for the conversion of issue statistics into estimates of 
social benefits, there is little difference between 
statistics of issues from mobile libraries and those from 
part-time branches. In both cases there are few non-book 
benefits, the differences in reference library facilities, 
are immaterial and the main benefits are borrmdng and 
browsing when the library is either open or available. 
In both cases, therefore, the minimum conversion rate 
should be employed for estimating the likely social 
income from the capital expenditure. 
With these criteria in mind it is evident that the 
methodology of this chapter should be a modification of 
that used in the last chapter. Again, we should try to 
discover whether there is a general model relating mobile 
libraries to changes in the frequency of issues per head 
of population, but it is questionable whether ih,this 
case a test of correlationlbetween changes in the frequency 
of mobile libraries and changes in issues per head of 
populi ion is desirable, for such a test would not account 
for the renewal and replacement of mobile libraries. 
Whereas each building project is a 'one-off' expenditure 
not likely to entail further commitment for a large number 
of years, existing mobile libraries are likely to be 
renewed at intervals of under ten ,'years. A simple 
calculation of changes in the frequency of mobile libraries 
per head of population between 1969/70 and 1973/74, as in 
the case of buildings, will not take account of such an 
effect. It is therefore more desirable that we should 
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examine t he general commitment of each county to mobile. 
libraries (per head of population) and assess whether it 
is related to changes in the issues rate (per head of 
population) between 1970/71 and 1975/16. This treatment 
of the problemlalso takes account of the earlier statment 
that the proportion of maintenace cost to acquisition cost 
for mobile libraries tends to be greater than that of 
maintenance cost to construction cost for buildings. 
Having constructed such'a model associating the frequency 
of mobile libraries with that of changes in issues per head 
of population, \1e must then turn to examine onses whoro 
large investment in mobile libraries is apparently 
associated with small increases or decreases in iGsues per 
head of population. In turning from the general to the 
particular treatment of the subject we shall also 
examine an 'impact' effect, that a new mobile library 
tends to be first popular} and initially accelerate the issue 
rate, but that this acceleration reaches saturation point 
and then declines. 
rrhus the treatment given to the association betvleen capital 
expenditure on mobile libraries in this chapter is a 
specific one. There is no space to deal with the economic 
arguments for mobile libraries to service the occupants of 
rural districts and large estates that were not constructed 
around natural (i.e. shopping etc.) centres, or with 
library arguments for advantages OD fixed service points 
(e.g. reference, newspaper room and other 'browsing' 
facilities, or non-book activity advantages of a cultural, 
dramatic or artistic nature). 
Instead, the proposal is that in 7.2. we attempt to 
construct a 'general' model aSSOCiating the frequencies 
of mobile libraries per head of population with changes 
in the rate of issues per head of population. Before 
doing so, there must be an assessment of the limitations 
of such a model, because of: 
(a) the wealmess of using measurements per head of population 
for comparative purposes; and 
(b) the abnormal frequency distribution of mobile library 
frequencies. 
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Raving shO'.-m that there is, indeed, an associat ion 
between the frequency of mobile libraries (per capita) and 
changes in the issues of autho}':L-ties (per capita.) it "Till 
be necessar.y to examine some of the exceptions in 1.3. 
He shall do so by examining: 
(i) the effect of intra-authority variation in large 
counties, pa.rticularly those that do net appeal' to 
conform. with the general model 
(ii) the effect of mobile libraries :i.h. sm,)·]J libr8,ry 
authorities prior to the 1972 Act •. 
It. is stressed that this chapter cannot disouss ·the 
relative advantages o:f mobile libraries over fixecl service 
points or contrasti~g disadvantages", Nor can we discuss 
the extent to which the recommendations of the Boyle and (~3) 
Advisory Councils' reports(that mobile libraries service 
populations of under 1,OOO)were carried ou~~ Both. these 
questions ,.,.ere researChed, but the re:"earch if.i peripheral 
and does not come within the terms of reference of this 
study. 
7.2. A General Nodel associating the frecl'0.enc;? of mobile 
library .services per capita and changes in the issue rate 
A discussion of the relationsh1.p between service units 
and issues must indicate: 
(i) the modifications of the criteria in chapter 6 lvhen 
applied to mobile librariies; ) 
(ii) the limitations of statistics of mobile library· 
frequencies expressed :pe:r..J.l~!J~.s>1)Ulation; a.nd 
(iii) a discussion. of the non-linear association and 
correlation coefficients between frequencies of mobile 
libraries (per capita,) and changes :lyJ. the issue Tate 
(per capit.a). 
7 .. 2(i). Criteria for studying t'h(~ associa'~ioll l)(~tvieen 
mobile librar:-f.%~.EE1~~c.!.. i~~~_e.,~:..,.2!..-bO'?~~_.Ee£."~~~~t~_c 
It has alreacly been Sh01ffl tha-(; f. ",]:tYlOugh mobile libra.Y':i.efi 
, 
are, in theory, capital expenditure~ thex'e is considerable 
practical justification. in the existil1g trec,tmen-t; of 
separate funding from revem:te because of Uu: higher 
proportionate size of maintenance' costs to acquisition 
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(or construction) costs ~n the case of buildings). 
Acquisition costs varied between £7,000 and £10,000 
per unit early in the period, and unlike buildings 
where the mode increased from £20,000 to over £40,000 
the acquisition cost of mobile libraries is small compared 
with that of subsequent maintenance and servicing, when 
compared with building costs. 
Unlike buildings>where the frequency distribution of 
project costs is positively asymmetric,- because of the 
effoct of very high expenditures on central and headquarters 
projects., the frequency distribution of acquisition coots 
of mobile libraries is near-normal. He may therefore 
safely consider the effect of tho frequency of mobile 
libraries on the issue statistic without spending, as 
we did with buildings, some time on the discussion of 
cost differences. 
Further, because of the renewal and replacement factors 
little purpose is served by discussion of the correlation 
betHeen cllnllces in mobile library frequencies and Chi"tlCes 
in the rate of issues of books per head of popu12,tion. 
Hobile library frequencies changed betvleen 1969/70 and 
197 3/74 but these changes are not a true representation 
of mobile library acquisition and investment during the 
period, because of the renewal and replacement effects. 
In viel" of the relatively large almual spending on 
mobile library maintenance, it is statistically preferable 
to study the relat ionship between aggregate frequenc~;es 
of mobile libraries per head of population and.changes in 
the issue rate per hoad of population. 
7.2(ii). The Lilnitations of the Pr_oposed Analysis. 
It has already been stated in 6.2. that there is pOor 
correlation between mobile library frequency and population 
siz~. It was stated that, for 39 shire counties, the. 
linear relationship between frequency of mobile libraries, 
population size, and the geographical size of county is: 
best approximated by the equation: 
F4 = -O.1l6 + 7G4 + 7P4 + u 
Vlhere: 
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the subscript 4 is the category, mobile libraries; 
and where: 
F represents the freque~cy of service points, G represents 
a million-acre unit of geographical size and P represents 
a million-person unit of population. 
rrhus, any study of the frequency of mobile libraries per 
unit of population must consider the limitation imposed 
by greater measurability "lith geographical size than \,lith 
population size. The correlation coefficient between' 
populat ion size and mobile library freQuenoios (0. s:n )is 
less than that between geograr)hical size and mobile library 
frequency (0.671). This is, of course, expected since 
mobile library frequency should be a function of population 
sparsity rather than populat ion density, the ideal usaGe 
of mobile libraries being by recommendations of the two 
reports (93) among populations of 1,000 or less. 
To sharpen the parameters of disoussion, we may perhaps 
additionally consider that for those counties whose 
populations are belo\-: the median (20th) of the 39 sample 
shire count ies for England (i.e. Durham ucing 1975/76 
statist ics) the correlat ion coefficient,behleen 
population size and mobile library frequency (r = 0.286) 
is not significant (n = 19) \'1hi1e the corrclat ion coefficient 
between cOlmty acre~ge and frequency of mobile libraries 
is significant at both the 5r; and 1% levels of signifioance 
(r = 0.728). For these small counties a standard of 
comnarative measurement (mobile libraries oer unit of 
county acreage) is more appropriate than one that is 
related to population size, but the appropriate reGressl,(:)n 
equation for these counties 
F5 = 4.171 + 6G5 + U; 
where F is the frequency of mobile libraries for this 
particular set of 19 counties, and G the 1 million-acre 
unit of Geogra phica1 sh:e, is even more appropriat e. 
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But it is useful to observe even at this stage, where 
measurement with county area saems theoretically more 
appropriate than measurement with population size, that the 
counties that show high frequellcies using one standurd 
of measurement are similar to those that have high 
frequencies measured by the other, so the distinctions 
that have been drawn are of theoretical interest. 
Using the above regression equation with area of county 
as the only regressor variable, the counties that have 
significantly high frequencies are Bedfordshire, 
Herefordshire and Durham, that is, in these caees, there 
is significant difference bet\veen tho rogroDDion ostimates 
and the acitcal observ:,tions. Other relatively high 
frequencies, using regression errors as a test of 
measurement of comparative frequency are Cornwall, 
Somerset, Cumbria and Buckingham. 
Yet this particular standard of measurement can only 
be anplied to the mobile libraries of small counties. 
For the whole set of 39 shire counties included in our 
terms of study, the regression equation is as stated: 
F4 = -0.116 + 7G4 + 7P4 + U 
and the frequencies of mobile libraries are therefore 
best measured bY.00mparison \-lith both population and 
geographical size. Partial F-values are 53.37 and 32.53. 
1"01' the purpose of comparison a table of counties VEith 
high regression errors, a'1d \Vi th low regression errors 
is more important than a simple calculation of the 
statistics of mobile libraries per head of populo:tion. 
'lIable 49 provides these details, and by comparison Hith 
the per capita frequencies of mobile libraries it will 
be seen that th~re are sorne'important differences in 
the performance of counties, but some large variation 
because of the stand<\rds of measurement. Hertfordshire 
has a high investment in mobile libraries using the 
criterion of comparison with the regression e~uation, 
but does not appear as high on the table of Iper capital 
frequencies. 
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For this reason we must proceed' with caution, and 
when examining exceptional cases, ensure that we 
examine specifically those counties that appear 
to have very high mobile library investment using one 
.~ other of the criteria that have been established, 
and yet do not appear to have high increases in the 
rate of inGuen per head of population using index L. 
So, for the purpose of the general model (7.2(iii» 
we intend using the simple measure, mobile libraries 
per 100,000 population, ~nd \'1'e shall give preference. to 
the resultsof a simple non-linear 2 x 2 category test, because 
of the rank diffel'ences between per capita values and' regression 
errors from a linear model based on both population and area o 
This will help to preventthe problem of heteroscedasticity 
if a regres:3ion model is used and yet though the per capita test 
and that of 'error' from the linear estimates produce 
different ranks, the category performance of most 
counties is similar using either test. 
In general, using a test of regression errors, Hertfordshir~ 
Lincolnshire (Lindsey and Holland), Somerset, Devon, 
Durham, Surrey, Northampton, Cornwall, Cumbria (both 
Cumberland and Hestmorland), Wart'1'ick, Buckingham, 
North Yorkshire, Avon and Staffordshire are in the high 
mobile library investment category using the test of 
regression error, and, for example, Cambrmdgeshire, 
Dorset, Cleveland, Hest Sussex, Leicestershire, 
Humberside, Derby, Kent, Gloucestershire, l!:ast Sussex, 
Essex, Suffolk and Berkshire are in the low mobile investment 
category, not because of underinvestment, but because, for 
example, Essex compensates t'lith very high branch library 
investment. 
7.2. (iii). A Study of Association bett-leen relative mobile 
library frequencies and relative changes in the issue ~ate 
An examination of 'l'ables 49 and 50 ''lill show that counties 
are ranked differently using (i) simple per capita mobile 
frequency and (ii) mobile frequency judged by regression on 
(a) population and (b) area, but that most are in similar 
high/low categories with fe"" exceptions, Hertfordshire and 
Gloucestershire. ~hllS we propose an hypothesis of association 
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between the relative frequency of mobile libraries and 
relative changes in the issues of books per head of 
population. It must now become one of non-linear 
association. betVleen the relative frequency of mobile 
libraries and changes in the issues of books per head 
of population. It will become more evident as we 
proceed:, that a hypothesis of rank correlation is 
weak because of the t\VO different ranks of counties using 
both criteria pro posed in 7.2 (ii), and, as we shall .show, 
the prospect of Pearson correlation is hampered by the 
·abnormal frequency distribution of mobile library 
frequencies. We can, however, for the purpose of 
illustration, calculate the results of (i) a median 
test of category association using Fisher's test; 
(ii) the Spearman correl~tion coefficient; and (iii) 
the Pearson correlation coefficient. 
For the purpose of a 'per capita' study I decided to 
use a conversion expressing the frequency of mobile 
libraries to 100,000 unit of population. This ''las 
preferable to tho use ~a million unit measurement of 
population, because it enabled mobile library frequencies 
to be converted to three-digit measurements of relative 
frequency ~r.i thout excess of zero~s or decimal places. 
Expressed in units per 100,000 of population the range 
of mobile library relative frequency measurement per 
unit spanned the limits of the range 0.35 for Essex 
(i.e. 5 mobile libraries divided by a population factor 
14.2 representing the population in 100,000 units of 
Essex and those districts that were incorporated into 
Essex after the 1972 Act) to 3.75 for Somerset 
(representing 15 mobile libraries controlled by the 
Somerset library authority, divided by the appropriate 
100,000 unit population factor) .. 
It should already be apparent that the rank differences of 
relative freouency are different using both criteria. 
A Glance at the 'Pablo (49) will show that Bodford shi )'0 
and Buckinghamshire are the two 'extreme' Cases using 
regression criteria. Thus, it is advisable that 
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a non-linear, non-parametric category test of associatic)~'l 
be used. This must be a modification of the 'mediah test' 
using Fisher's exact 2 x 2 probability test of association. 
As the analysis concerns hlO different variables, it is 
necessary to use the medians of each v~riable for the 
purpose of categorising (i) high and (ii) lOH relative 
frequency of mobile lioraries and (i) high and (ii) 10v1 
rates of change in the issue statistio per head of 
population. For the purpose of category classification of 
relative frequency of mobile libra.ries t for example, the 
median is Surrey which has a measurement of 1 .. 2, --j;ha~i; is. 
12 mobile libraries and one million people (i.e. 10k, 
where k =lOO,OOO.} .. Using index L as a basis for the 
measurement of change, but modifying with index J vThere 
it can be shOvin that issues for 1974/75 and 1975/76 
. are substantially different from each other, the 
Fisher test of association betvTeen relative frequencies 
of mobile libraries and relative changes in the issue 
rate can give a result from a 2 x 2 division of the (lata 
of a =14, b ::; 4, c '" 4 and d "" 14. There is no 
significant differe:clceif the countic~:l. are cc:~tego:ctsecl 
using the .more exact standard of rneasuremen.t) that of 
difference between expected and observed frequencies using 
the regreSSion equation. Gloucestershire has a mobile 
library relative frequency higher' 'than ·the 1.2 median 
but is in the lower category using the other stanclard 
of measurement so the result s from thi s more f exac-'~ f . 
method of relative measurement 2-re s'ta,ttstioal1y Jess 
significant., However, a Fisher's test p"LMl'formance with 
the above array a = 14,b = 4, a = 4 and d :: 14 lies (1' ... 0.0014) 
beyond.i the 5% and the l~~ levels of signifi(>ance so that 
the hypo'thesis that there is no assooiation between 
relative frequencies of mobiJ Eo librar':U~s a.nd relative 
l'ates of chango in the issue statistio oan 'bo rejected 
t 'r . ,i 1 . '\ f' 0<, - '!;~'t e ) 7t) e~--~ _= o·~ Cc~ignificanr~e ~ and [{orne a~;;'ioci2;i: :iop 
pOE;cuJ2,tecL, B'!cn if I'p.gres,c,j,on ED:,ro:('::~ are 'Used to 
rank the relative fr'equency of mobile libr·aries using 
the criteria of both popula.tion [U1(1 googra.:'JhiG2"J 8,r,,~~ 
there is still some association but it is J eSG signii'icant" 
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The test of using rank variables suffers the disadvantage 
that the relative frequency of mobile libraries may be 
ranked differently using the criteria explained earlier 
(i) per head of population and (ii) using differences 
from regression estimates based on both area and population. 
If we use index L, however, the association between 
the frequency of mobile libraries per 100,000 unit of 
population and the positive changes in the issue statistic 
is no greater than a rank correlation coefficient of 
0.39. This indicates some association but is not 
significant at either the 5% or the 1% levels of 
sir:nificance, though it does not take into account some 
extreme values. 
'1'he uses of ordin:.ry Pearson oorrelation coefficients 
between mobile library frequencies per 100,000 unit of 
population and indices J and L do not produce significant 
results, and the test would, in any case, be weak because 
of tho asyw~etry of some octreme cases (Lincolnshire, 
Kesteven 2.887), but interestingly both correlation 
coefficients (0.28 and 0.24) are positive but not 
significant. The best association in this case is 
produced by index 1>1, the 'ideal' index used in chapter 
5, but thi~3 is not signific;mt at tho l?~ love 1 of 
significance. Indices I and K produce correlation 
coefficients as low as 0.207 and 0.049. 
Thus, He may conclude 7.2. by stating that there is 
an association between the measurement of the relative 
frequency of mobile libraries and that of changes in 
issues of books per head of population, but that this 
association is a non-linear one, stemming from a 
simple chi-squared division of the d~ta into two 
tequal»frequency categories usin{i variate medians for 
the purpose of 2 x 2 category division. It cX1not 
therefore be postulated that mobile library ir.vestment 
has a linear effect in changing the rate of issues of 
books per head of population. 
7.3. A Study of Intra-Cmmty Variat ion. 
As in the case of chapter 6 we now move from the general 
to the narticular, and it is desi1'n,ble bec[:1.1f1o of short:Jl'o 
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of space in reporting research that we confine consideration 
of particular cases to examples of exceptions to the 
associative non-linear model that vTaS propounded in 
7.2. associating high investment in mobile libraries per capita 
vii tll high positive changes in the issue rate per capita 
and vice versa. Thus, we propose selecting two 
counties that appeared to have high library investment 
using either of the criteria proposed in 7.2. for 
relative measurement, then looking at a third comDa~able 
case of a third county outside the immediate sample 
used for the general model (a Welsh coul~Y) where 
thern appear to be a contradic.tion of the general 
hypothesis. In the cases of all three counties it will 
be sho\.;o that mobile libraries contribute significantly 
to the rate of issues per head of population. 
In the second part of this section of the chapter I 
move from intra-county comparison to a selection of 
smaller library authorities pre-existing the 1972 
Act. It is shown in all these cases, that there is 
an 'impact' effect of mobile libraries, that where 
they are introduced, the initial effect is a very 
high rate of borrol'!ing, but that there is often a 
tailing off of enthusiasm, leading to a more normal 
pattern. 'llhus, the effect on a particular area not 
only depends on the time of acquisition of the library 
but on its use in a given locality. 
In all cases, for the purpose of 7.3. I move from 
secondary data to primary data obtained specifically 
from the county librarian or library authority for 
the specific study of these apparently exceptional 
cases. As some of the more detailed information was 
not intended for publication, I use the descriptions 
counties A, Band C. 
County A was particularly investigated because it 
appeared, thn.t despite the very high commitment to 
mobile libraries, there was a decline in the issue 
statistic using indices I, J and L. For the purpose 
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of correlation in chapter 5 it was assumed that, although 
the issues of 1969/70 could be of an atypical nature 
because of the surviving practice of a very few counties 
to include school issues in their aggregate statistics, 
this atypical pattern had been rectified by 1970/71. 
It should be stated that the Municipal Yearbook 
statistics aggregate recorded issues without reference 
to the question \,lhether school issues are recorded or 
not. In general most libraries had conformed with the 
convention to exclude school issues by the 1970/71 
statistics published in 1972. Further, as the difference 
resulting from inclusion is sometimes not more than ~. or 
3 issues per head of population, in tho absonce of 
primary data to the contrary, the indices for county A 
were calculated on the assumption that school issues 
were excluded. Primary data obtainable from the county 
librarian showed that this was incorrect, and although 
the difference amounted to only 3 issues per head of 
population, there was, from the correction of the school 
issues factor from primary data a revised index L of 
, 
1.09, and an even greater association between mobile 
library frequency and the progress of the issue statistic. 
Needless to say, in the correlation study of chapter 
five allowance had already been made for the inclusion 
of associated borough and district authorities. 
Table 51 provides a self-explanatory table of data for 
County A for the years 1968/69 to 1973/74. It can be 
seen that though n = 6, using the t-test,the difference 
between mobile issues per book of bookstock and branch 
issues per book of bookstock is',significant at the 1% 
level. There is no doubt that, in this case, mobile 
libraries made a far more effective use of bookstocks 
than did branch libraries. The case is sharpened by 
the fact that, in this case, not only was each book 
of effective mobile library bookstock issued mom than 
twice as frequently as each book of effective branch 
bookstock, but that mobile library bookstock was 
only 33% of effective branch boolcstock and less than 
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16% of the total bookstock of the county. Table 52 
gives the comparison , between mobile issues per reader 
and branch issues per reader for this county, and using 
observation of n years, where n = 6, the t-test statistic 
again indicates that the difference between mobile 
and branch issues per reader is significant at the 1% 
level of significance. 
It is suggested that if we apply the minimum conversion 
rate f or the estimation of social income from mobile · 
libraries, and a higher rate for branch libraries to 
account for the better 'browsing ' and possibly reading 
and refere nce f acilities provi ded by branch librari es 
vis- a .. vis mobile libraries, the position is none- the-Iess 
one that is very favourable to mobile libraries. Hence, 
even in this exceptional cOlmty it is seen that mo11ile 
libraries made a high positive ' contribut i on to the 
aggregate issue statistic. In fact, one- fourth of the 
non-school issues of the COill1ty were generated by its 
fleet of mobile libraries . Table 53 provides 'income' estimates . 
The unique inclus ion of school is sues late i n the period 
has part ly explained \'lhy a county with almost the highest 
relative frequency of mobile libraries expressed per capita 
appeared to decline in the is sue stati stic by index L, for 
index L can, in this unique case, b~ revised to 1.09. 
Yet the increase of is sues is only 9% and with such. high 
comeni tment to mobile libraries one "10uld expect this to 
be higher . A return to 'l'ablo 51 ~xplains '-Ihy thi ~~ is so. 
In fact the issues (by comparison with Table 52 ) are seen 
to have increased to a 'peak' in 1971/ 72 and then begun 
to tail downwards representinG (accept ahce' by a public 
of a mobile library service, and consequent diminishing 
of enthusiasm. This phenomenon has been observed in 
other counties studied. Tho question whether mobile 
libraries can ever be permanent substitutes for branch librari~s 
can be answered from a consideration of this information. 
Issues from mobile libraries are relatively higher than 
f ,rom branch libraries, but thi s may be temporary, and 
result from 'impulse' borrowing when a mobile library is 
available. This may not be a permanent phenomenon. 
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County A was a notable case of high relative mobile 
library investment using the simple criterion of 
judging mobile library frequency per 100,000 unit of 
population. It was seen that the apparently poor 
performance under three of the proposed indices of 
change in the 'per capita' issue statistic could 
be explained by other factors, such as the high 
pre-existing level of mobile library investment and 
the exceptional nature of reporting (i.e. the inclusion 
of schools issues as late as 1970/71), but that mobile 
library investment accounted for a relatively large 
component of the statistic~issues per capita. 
The case of County B is Similar, but for this purpose 
I use the case of a county whose performance in 
terms of relative mobile library investment was 
high using a rogression error from an expected 
value based on population and area. The county, 
despite high mobile library investment, appeared to 
show a declining pattern of issues per capita using 
the criteria of indices I,J,K and L. Several factors 
accounted for the paradox in the case of county B: 
(i) the county had a very high rate of mobile library 
investment at the beginning of the period; 
(ii) the rate of issues of books per head of population 
was also much higher than the mode for England and vlales. 
It was 13.6 at the beginning of the period and 13.4 at 
the end of the period, and although there had been a 
much greater apparent decline because (a) the county 
had absorbed several districts after the 1972 Act, and 
(b) schools issues were included in 1969/70 statistics 
but not in 1970/7l,the level of issue frequency per 
head of population was both good and stable; 
(iii) there was even further evidence of a saturation 
effect of mobi~e libraries, that after some years of 
initial impact and usage, the level of issues per 
item of bookstock or per member of a mobile library tends 
to decline slowly; and 
(iv) despite the saturation effect, the comparative level 
of issues from mobi] ,') libraries was much better than that 
from its branch libraries. 
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These exceptional cases constitute a relatively small 
proportion of our 'central' sample of 39 counties. The 
non-linear 2 x 2 category test of association between 
high and low mobile library investment per capita and 
high and 10\-1 progress' of the issue statis~ic indicated 
significant association, but the explanation of the 
exceptions to the' category test are speculative unless 
they are supported from other data. To do so, we have 
to move outside our sample of 39 English counties. 
County C is the best illustration of apparent decline 
from high 1969/70 It-O loW' ,1970/7l'rates of issues per 
head of population despite high mobile library 
investment. As it was not included in the 39-county 
sample because of the earlier problem (chapters 5 and 
6) of high capital investment (buildings) but small 
population, it is necessary to provide a few 
preliminary details. It is a \velsh county \-Those 
published issue statistics were' 16.6 per head of 
population in both 1968/69 and 1969/70, but its 
published issue statistics were reduced to 13.1 
in, 1970/71 because school issues were not reported. 
If they had been calculated and included in 
correlation with capital investment, the effect of 
dis~trity between the years would have been distortive. 
The ~fect of adjustment for this county was to show 
increases under I,J,K and L, in respect of issues per 
head of population, despite an index distortion of 
0.79 (i.e. 13.1/16.6) between these two years. 
Further, ]ike County B,this county's rates of issues 
per head of population were significantly higher than 
that for the United Kingdom generally. 
Again, the inter-year paradox can be explained because 
(i) the county had a higher pre-existing rater, of 
mobile library investment and of issues per head of 
populat~on than that of the mean for all counties; 
(ii) apparent inter-period distortion resulted from 
non-inclusion of schools issues; and 
(iii) despite a satu£ation effect the comparative level 
of issues from mobile libraries exceeded that from branch 
libraries. 
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Proposition (iii) is supported by 'l'able 54, and the 
evidence of the saturation effect is again available, 
for the statistics of issues per reader from mobile 
libraries fell significantly from 69.76 in 1910/71 
to 54.77 in 1972/73 in spite of the better ratio of 
issues per book for later' years. 'l'his could, of course, 
be attributable to smaller increase in mobile library 
bookstock proportionate to branch library bookstock. 
The county lay outside the general set of 39 counties 
intended to test the general hypothesis of association, 
but adjusted statistics for this county are generally 
supportive. Its composition was radically altered after 
the 1972 Act, and thus detailed primary data require 
considerable readjustment for comparison between the data far 
old and new count~ areas, and is not relevant to proof 
of the explanations given for counties 11. and B. It is 
already seen that, though outside the 39 county set, 
County C provides a similar case for €xplanation of 
exceptions A and B. Further, County C provides an interesting 
insight into the mechanism of the 'saturation' effect in 
mobile libraries. Mobile issues (see Table 54) did, 
in fact, increase by about 77~ between 1970/71 and 1972/73 
but mobile library readers increased by nearly 60%. Thus, 
the enthusiasm generated by the mobile libraries pre-existed 
the period in impact. The additional mobile library tickets 
were issued to less enthusiastic readers, or alternatively 
the borrowing patterns of the existing readers declined. 
For, counties A and C,using the minimum rates of conversion 
of issue statistics to estimates of social benefit,the 
highest rate of investment was attributable to mobile 
libraries. In the case of county A 11 moibile libraries 
were res~onsible for one third of the county's issues, 
a capital cost of under £200,000 obtaining, even Hithout 
associated benefits, Wid at a conversion rate of 40p per 
issue nnestimated benefit of £400,000, but reducing 
to £150,000 (yet an annual return of investment of 7510) 
when associated costs (revenue) of mobile library 
servicing, staffing and maintenance were deducted. 
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County C followed a similar pattern. In this case 
7 mobile libraries costing over £100,000 produced 
a gross return on investment of £120,000 using a 40p 
conversion rate for estimation of social benefit from 
issue statistics (ch(1.Dter 1), but aatain the actual return 
on investment reduced to 57~ when mainten~nce and 
associated costs were deducted. 
From a study of intra-county variation to a study of 
specific cases using primary data, similar features 
could be discerned in every case examined. Even the 
purchase of single mobile libraries verified the 
conclusions of the earlier sections of this chapter. 
For example, Barry ~orou~h Council acquired a mobile 
library prior to its termination of library authority 
status under the 1972 Act. Its issues contemporarily 
increased from 588,858 (13.87 for 42450 people) in 
1970/71 to 653,090 (15.59 for 41,910 people) in 1972/73. 
The increase was partly attributable to the closure of 
the library for alterations in 1970/71, but even with 
the correction of these statistiCS, the 1970/71 data 
would stand maximally at 600,000. Thus, 53,000 issues 
were attributable to the purchase of a mobile library. 
Using a conversion rate of 40p this represents a return 
on investment of over 100%, but correction for inflation 
in this case (i.e. a reduction of our estimate to 20p for 
1970/71) will still provide a net return orn investment of 
3556 per annum. 
A second case examined was Luton prior to its incorporation 
into Bedfordshire. Again, not only was the rate of issues 
per member (mObile libraries) at between 50 and 60 per annum, 
a case comparable with the three counties studied, and 
with Barry, but there was evidence of the saturation 
effect, that of a small decline in mobile libraries' issues 
per member after a few years of service. Over fifteen 
other single mobile libraries Here examined and there was, 
in every case, confirmation of the hypothesis stated, that 
mobile libraries produce a significantly larger return 
on investment (estimated from issues per member, even at 
the minimum conversiull rates to allo\>1 for lack: of associated 
benefits) than do fixed service points, but that the 
?R7 
rate of return on investment tends to decline over time, 
when a population has been 'saturated' with the effect 
of mobile libraries, while that of branch libraries 
is more stable. In one outstanding case, that of 
a county borough library that was inoorporated into 
Glouoestershire after the 1912 Aot, a mobile library 
servio~1910 readers with 120,900 issues, a rate of 
issues per member of 61.31. 
Before conoluding, I must make one small qualifioation 
to statements about the 'saturation effect' of mobile 
libraries. It has been argued, particularly from the 
data of County 0, that initial membership 'appeared' more 
enthusiastio from borrowing statistios, than did later 
'subsequent' membership, for an increased membership 
of 60% produoed an inorease of only 1~ in aggregate 
issues of books. There is a part-explanation that, 
in the earlier years of a mobile library, there may 
be joint usage of a single ticket, joint users later 
becoming so satisfied with membership that they 
beoome (as previous users of other people's tickets) 
personally registered members for the purpose of 
added convenience. But this does not contradict 
the 'saturation effect': it simply explains it. 
It is nonetheless true that when a library system 
has been servicwby mobile libraries for a number 
of years it reaches a 'peak' of issuing, from 
which subsequent decline is both evident and 
inevitable. 
7.4- Summary and Conclusion~ 
These are provided in Chapter 10, 10.2. Oo~clusions 65 to 10 
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East Sussex 
Essex 
Suffolk 
Berkshire 
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3,,1 
5.8 
2.6 
3.7 
4.9 
'l.'he above are typioal caSGfe;. Gene:pa11y, })C),~j:tive 1'>rror 
counties oorrespond to those vlhose mobile ir"vestmeni; per 
100,000 is greater than 1.2, and negative er~or counties 
"to those vThose mobile library investmer:t is less than 1. 2 
Table 50. Nobile library frequencies,. using.-:'he mean for 
'k 
.1 
the period 1969/70 to 197 3i7 4- expressed absol':';,-':Bly and re)a~)yol;t 
r.=_==-County----< bsolute Freauenc r-Freau~nc7 pe:c- 1060CiC)pe..2.ple 
Hestmorlan4,. 3 1.29 (as Cumbrir'.) 
Lincoln(L & H)j 12 3.20 
Isle of Hight I 1 0.90 
Hereford 5 0.85 
Lincoln (Kest) 3 2.60 
H. Suffolk 3 0.53 
Cumberland 6 . 1.E9 (as Cumbria) 
OXfordshire 7 1.30 
13edfordshire 5 l.03 
Cambridge 
Yorkshire (NR) 
Salop 
Northampton 
Dorset 
Corm-Tall 
East Sussex 
Devon 
LeicestershirE: 
H~ Sussex 
Norfolk 
Berkshire 
Hiltshire 
Northumberlan 
Gloucester 
Buckingham 
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Nottingham 
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D1J.rhttm 
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4 
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10 
12 
l4 
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5 
9 
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Table 51. Relevant Comparative Statistics - Mobiles 
and Branch Libraries for County A (pre-redistribution) 
" 
) . . 
-- ----------------------
Year Issues per Issues per Mobile Issues Branch Issues 
Capita (ex Book of all per book of per book of 
schools) Bookstock Bookstock Bookstock 
1968/69 10.45 6.37 16.24 7.91 
1969/70 10.12 5.79 15.70 7.09 
1970/71 10.69 5.83 16.65 6.96 
1971/72 10.87 6.19 16.72' 7.69 
197 2/73 10.75 5.78 16.67 7.03 
1973/74 11.02 6.11 16.98 7.11 
~=~= ~ _rt~==~ ___ ::::J t _ _ __ _ _::.r::-::. ., .__ _ 
Table 52. Comparative Issues per Header Statistics 
sho .. dng differences between mobiles and branches County A 
Year Mobile Issues Branch Issues 
per Reader per Reader 
1968/ 69 43.25 32.25 
1969/70 39.95 31.22 
1970/71 44.64 30.36 
1971/72 40.73 29.18 
1972/73 38.76 26.88 
1973/74 39.71 29.04 
... ---.-......, .. -
Table 53. Comparative Estimates of Minimum Social Benefit 
for County A using ad~usted values for inflation, and the 
range l5p to 40p for mobiles, but 20p to 5Qp for branc~es 
t-------- ------------------- ---------- -----.--.-~-.-
I 
~ 
I 
Year Branch Est imat ed minim. Mobile Estimated minimum 
Issues Social Benefits Issues Social Benefits 
at the 95% at the 95% 
confidence level 
~
confi~~ce level 
v~ 
1968/69 21298].3 £425963 (20) 1424362 £213654 (15) 
1969/70 2113235 £528309 (25) 1369716 £273943 (20) 
1970/71 225429? £676287 (30) 1434560 £358640 (25) 
1971/72 2390697 £956279 (40) 1446135 £433841 (30) 
11972/73 2463931 £1231965 (50) 1366482 £.546593 (40) 
Note - . -
Following the precedents of chapter one)more conservative 
estimates have been made for mobile libraries because of 
the lack of associated benefit facilities (reference etc.) 
Early values agreed with those provided from primary data 
in research carried out for the previous thesis (6). The 
mobile 'gross income' derives from an investment of under £200,000 
Table 54. Comparable Statistics County C. 
r---
-
Statistic 1970/71 1971/72 1972/73 
Total Issues (ex school) 1777581 1827512 1895662 
Issues per capita (") 12.99 13.00 13.24 
Mobile Issues 369729 398235 450538 
Mobile Bookstock 35404 33766 36518 I Mobile Issues per Book 10.44 11.79 12.34 I 
Mobile Readers 5300 5720 8225 ! 
Mobile Issues per Reader 69.76 69.62 54.78 
Branch Issues per Reader 30.23 29.47 29.36 I 
. 
~ 
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Chapter Eight. The Effect of Capital Expenditure on 
BooksttJcks on the Rate of Issues per Head of Population 
8.1. Introduction 
This chapter and chapter nine discuss two other 
possible candidates for the category, cap'ital expenditure. 
Bookstoc~are considered in this chapter, and human 
resources in chapter nine. Bookstocks require; 
consideration as a 'grey area' that cannot be clearly 
categorised as capital expenditure because of the 
very different patterns of usage in differing libraries, 
and the question is necessarily one of extent rather than. 
of clear category. Section 8.2. commences with a review 
of the existing treatment of expenditure on initial 
bookstocks by library committees. This is followed 
with a discussion of treatment by analogy with 
commercial accounting, question·ing whether all book 
costs can be compared with the 'direct material' inputs 
into an end-product (analogous with issue-benefits) or 
whether alternatively, because of its heterogeneous 
composition, an existing bookstock should be regardero as 
a capital unit, with natural wastage, (depreciation) 
and replenishment. These two analogies are used to 
polarise discuss,ion. 
Section,8.2. will continue by providing three; sets of 
studies to illustrate the extent to which either the 
'direct material' model (revenue) or the single unit 
model (capital) may.be applicable in the conditions of 
a given library. First, to .. illustrate the 'capital' 
view of bookstock, I provide the case of an archive 
collection where usaee is not a function of the time 
that has elapsed since the date of acquisition. 
Secondly, I recount my own 'date-label' analysis studies 
in five representative libraries where the 'Browne' 
method of ticket-charging was employed, and "lhere the 
usage patterns of all classes and subject-categories of 
books could be studied over a number of years. It is 
shown that the pattern of usage is, in all cases, 
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highly ske\'led over time, and that the ideal 'archive 
-type' model of a library bookstock as a unified 
capital asset (with linear depreciation over time) 
cannot be applied to the circumstances of public 
libraries without some modification. A third set 
of studies is then provided as corroborative illustration. 
They were undertaken contemporaneously with mine by (93g) 
Buckland, and by Urquhart and Urquhart. Though 
their objective was different, for they were undertaken 
to assess the time-point at which academic bookstocks 
should be relegated (i.e. taken from shelves to store) 
they are relevant to the present thesis for they 
confirm a usage pattern in academic libraries similar 
to the borrowing pattern discernible inJmy own sample 
studies (i.e. skewed in negative binomial fashion over 
time). 
Section 8.2. closes by concluding that since (i) books 
are heterogeneous the 'revenue' treatment of expenditure 
on books (by analogy with direct material in commercial 
production) can only be argued from pragmatic rather than 
theoretical considerations, but that since (ii) the usage 
of bookstocks is non-linear with respect to time, there 
is no case for arguing the Jcomposite (capital asset) 
view of a bookstock with linear depreciation with 
respect to average 'life' (seven to ten years), and 
therefore (iii) the optimal position is to regard a 
bookstock as a composite capital asset with high usage-
obsolesence. 
Thus expenditure on bookstocks is distinguishable from 
other expenditure normally deSignated as 'revenue' in 
library authorities' lIlcounts, not only because there is 
much greater correlation bet"leen expenditure on books 
and issues than between other headings of revenue 
expenditure and issues, (as was indicated in; chapter two) 
but because it is correctly non-revenue in nature, and 
theoretically, expenditure on a rapidly-changing (and 
quickly obsolete) capital asset. With this theoretical 
(93g). Buckland's s~udy was earlier, but part-contemporary; 
while that OJ' urquhart and Urquhart was published in 1976. 
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modification erf the treatment of expenditure on 
books, the high positive correlation between expenditure 
on bookstocks and the issues of books is contributory 
evidence that capital (rather than revenue) expenditure 
affects the rate of issues of books from libraries. 
Yet, it is inappropriate to argue from simple correlation 
between the two variables because of the circular nature 
of such an argument. It can, for example, be argued 
that expenditure on books must necessarily be greater 
in those areas where issues are higher, because demand 
has to be matched. Section 8.3. recounts the arguments 
of the previous thesis (6) with respect to the expenditures 
of the 32 London boroughs between 1966/67 and 1971/72. 
It is shown that there are positive correlations between 
incneases in expenditures on bookstocks: (adjusted for 
inflation) and increases in the issues of books, but 
that these are lagged over time. I then review other 
results which I published in Library Review some years 
after the presentation of the thesis (12) indicating 
that the same pattern \-fas discernible for later years. 
The results of both these studies are re-interpreted 
to show that 'normal' expenditure on bookstocks has 
no more than an updating 'maintenance' function but that 
increasing expenditure on bookstocks may contain an 
element of capitalization, and its correlation with 
increases in the issue rate (lagged over time) 'l'lould 
therefore enter the same category as earlier correlation 
between, for example, capital expenditure on buildings 
and increases in the rate of issues of books. 
In S~ction 8.4. I discuss some of the later studies 
using London data that indicated that there are 
differing applications of'the theory in different areas 
and to different readerships. Some of the evidence, 
obtained.from re-appraisal of the data is also discussed. 
In Section 8.5. I return to the set of 39 counties 
that are considered in chapters 5, 6 and 7, and 
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question \'I'hether the discoveries that were made in 
respect of London can be evidenced from the 
particular set of data useru earlier in this thesis. 
This involves considering whether the increases in 
the alillual amounts of expenditure of county 
library authorities on books per unit of ~opulation 
has a positive correlation'with any of the increase 
indices proposed earlier in the thesis, particularly 
index L, because of its reliability. 
Finally, Section 8.6. summarises the results of the 
research described in this chapter and aSsesses 
their importance in the context of the capital 
expenditure on libraries, generally. 
8.2. The Cases for Capital and Revenue Treatments. 
13ookstocks are the raison d'6tre of library systems. 
Though they cost proportionately less than other 
capital items, notably Sites, buildings, computer 
equipment and some of the more expensive furniture, 
yot none of these other items can be designated 
library capital in the absence of a bookstock. 
In theory, all expenditure on library bookstocks can 
be regarded as capital expenditure because the 
library is the bookstock. 
In contrast to this simple theoretical statement, 
most expenditures on library bookstocks are, in fact, 
charged to revenue expenditure accounts. This takes 
into account the fact that most books have relatively 
short lives, that paperback novels, cheap periodicals. 
and nel'TSpapers are often quickly relegated, and that 
even the more permanent fiction and non-fiction works 
become quickly dated. In short, the regular renewal, 
replacement and improvement of library bookstocks is, 
so large in comparison \-li th initial cost, that theoretical 
matters are not normally considered in library accounting. 
Library bookstocks are charged to revenue, because 
convention dictates that they should be. 
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An additional reason for this standardization of 
treatment is that comparative statistics may be obtained. 
Guidelines ofLper capita expenditure on books appeared 
in the reports of the Roberts and other committees, and 
the consequent need to provide statistics for inter-system 
comparison prevailed over the more academic considerations 
of apportionment of book expenditure between capital and 
revenue. 
Not that there is necessarily an attempt to adhere to 
a standard. For example, in the year before the 
commencement of our period (1968/69) the expenditure on 
books per head of population ranged in London alone: 
between 17.7p (Croydon) and 55.6p (Westminster), the 
distribution of values being slightly asymmetric, the 
median (28.8p) falling belm'l the mean (29.5p). In this 
consideration I exclude the artificially high value 
(£15.33p) for the City of London, for it is based on the 
number of residents rather than user population. This 
lack of standardization in expenditure is exacerbated 
outside London, and is reflected in low values of 9p 
per head of population for Bradford and Salford, and 
8.5p for Milnrow U:D.C., and high values of 42p. 
(Epsom and Ewell) and 52.5p (Llandudno). There is no 
greater standardization at the end of the period of 
research for the estimates for 1975/76 show variability 
for London between 40.9p (Havering) and £1.37p 
(Westminster), with the median and mode located at 63p. 
while the variability is comparable in areas outside London, 
ranging from 12.8p (Buckinghamshire) to 57.8 (Tameside). 
Although inter-year comparisons show that in some cases sequential 
years' expenditures on books are compensating, there is 
much more evidence of inter-year correlation, viz. that 
authorities with stringent expenditures on books tend to 
remain so over time, and that those whose expenditures on 
books are generous also tend to remain so. 
:Most of this expenditure (i. e. in almost all cases, all 
expenditure on books) is charged to revenue so that it 
can easily be identified as such. Yet a search of the 
revenue.and capital estimates of library authorities 
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indicates that, in some cases, \.,here the expenditure 
on books is of an abnormal or exceptional nature, 
there may be a charge to revenue. For example, 
Wiltshire County Council's Capital Budget 1975-76 
and Forward Capital Programme 1976-77 and 1977-78 
indicate that the initial bookstock for Salisbury 
Divisional Library should be financed from the 
Loan/Capital Fund in two stages, £10,000 in 1975-76 
and £5,000 in 1976-77. This particular case 
involves the provision of a bookstock for a Central 
Library. Branch libraries are usually furnished from 
existing stocks, and the treatment of initial 
bookstocks is. not uniform. The expenditure proposed for 
the bookstock of Ne\.,port Central Library (Isle of 
Wight) is represented by a capital payment of 
£17,000 for 1979/80. Scunthorpe's estimates in 1970/71 
included capital provision for both furniture and 
bookstocks, and the Borough of Sutton Coldfield 
included in its Capital Expenditure Estimates for 
1972/73 and 1973/74 amounts totalling £25,000 and 
£14,500 respectively for the initial bookstocks at 
the New Central and Wylde Green libraries. But, on 
the other hand, the Metropolitan Borough of Bolton 
designated part of a ne\., record library collection 
to be partly funded from revenue. Further, many of 
the capital accounts for larger libraries do not 
contain debits for bookstocks. For example, the 
values provided by the Derbyshire County Librarian 
were exclusive of bookstocks, and in the cases of 
some large central libraries (for example, 
Birmingham) bookstock charges are either (i) not 
included or (ii) included and chargeable to revenue. 
There are several reasons for the lack of standardise~ 
treatment. The bookstocks of small branches can, 
very frequently, be made up from existing branch 
stocks and reserves. Even the larger central libraries 
may be in a position to adopt an existing stock, 
particularly when a pre-existing library has been 
296 
rebuilt. In recent years it has been easier to obtain 
funds fromlrevenue rather than from capital sources 
because of capital expenditure stringencies. Where 
the amounts involved are small, the cost of an initial 
bookstock has freQuently been included in the total 
library cost, or omitted and funded from revenue, but 
where the charge is larger it is freQuently included 
with a comment that it is funded from revenue., particularly 
where there is some difficulty in the increase of 
borrowing, but the charge can be imposed on the rates .• 
Thus, the review of existing practice for the past 10 
years shows tha·t the allocat ion of bookstock charges 
betHeen capital and revenue is often one of expediency 
and convenience. They are usually chareed to revenue, 
but initial bookstocks may be charged to capital, though 
such charges are small compared with the total annual 
debits for the systems concerned. An initial bookstock 
for a Small library will cost about £20,000, but the 
annual revenue bookstock charges of library systems in 
the United Kingdom vary beti'leen £50,000 and £500,000, and 
each capital bookstock payment is matched by an annual 
revenue effect 20% of its size. The annual aggregate 
capital debit for bookstocks for the United Kingdom never 
exceeds £300,000 Quite irrespective of the way in which it 
is charged, while the annual revenue debit for bookfunds 
for the United Kingdom varied betvreen £10,000,000 and 
£18,000,000 during the years tl1at we are considering. 
The allocation of bookstock charges to capital is therefore 
less than 5% and not significant. The treatment of 
bookstock expenditure by library authorities is essentially 
a 'revenue' one. 
8.2(i). Contrastine theoretical models 
It has been seen that local government finance practice 
tends to make the allocation of bookstock expenditure 
bet'I'Teen capital and revenue one of expediency. Bookstocks 
have to be replenished and improved annually. A large 
proportion is, at anyone time, in the hands of borrowers 
from whom some may not even be returned. Even commercial 
accounting pract ice \')ould normally dictate that, in such 
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oiroumstances, a oapital asset be written down over a 
short period. In publio aooounting the prooess can be 
short-cirouited, and there is no need for debits to a 
canital bookstook fund to be matohed by equivalent 
credits for the 'wear and tear' of existing books. 
The justifioation for a revenue treatment of bookstocks 
is pragmatio, but it is interesting that the very 
treatment has paved the way for an alternative theory 
of library book expenditure, partioularly when standard 
oosting has been applied to library expenditure. In 
a paper on the Standard Costing of Information Systems 
(94) Robertson, Reynolds and l-/ilkin argue the oase 
for analogy between the classification of direct 
material, direct labour and overhead in industry and 
that of books and documents, library salaries and 
overhead expenditure in library budgets. If the 
analogy is pursued, books are the 'ra"l mat erial' of 
'library production' while 'loans' are the 'sales 
quantity' or 'sales revenue'. Eaoh book.is thus a 
revenue item beca\tse it is an input into 'work in 
progress' of ''''hich (i) library loans and (ii) other 
book usage are analogous to produotionlo 
'1'he analogy is defective because of th~ nature of 
library bookstook. The 'direot material' inputs into 
commeroial production are usually either homogeneous 
or standardized. It is the raison d'~re of a library 
bookstock that it should be heterogeneous, i.e. that 
there should be as large a variety of titles as 
possible. Further, the 'revenue' model of library 
bool(stocks is unsubstantiated by the length of life 
of a typical book. Many remain on shelves for as 
much as ten years, and individual books even longer. 
(94). S.E.Robertson, R. Reynolds and A.P.Hilkin: 
Standard Costing for Information Systems - the 
Background to a Current Study (ASLIB Prooeedings 
22.9. September 1970, pp.452 - 457). 
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r.rho contrasting model is that the \'lhole bookstock be 
regarded as a composite capital unit. This is 
consistent vlith the view of the 11ourdillon Committee 
and subsequent statements of library objectives that 
(95) the system be developed as a national asset and 
that (96) there be a vlell-balanced distribution 
of titles. Because the system requires to be 
heterogeneous in composition by its very objectives, 
and because each title could be a permanent acquisition 
there is less analogy \-lith the inventory or 'work-in 
-progress' of a commercial firm than there is "lith 
a complex 'single-unit' capital asset (e.g. a computer 
vThere all records are essential because of their very 
difference in information content). 
8.2(ii). The case for variable allocation 
These two models, that of bookstock as revenue-funded 
'vlark-in-progress' and that of bookstock as a large 
heterogeneous 'single-unit' composite capital asset, 
both tend to polarise the position. rl'hough it Nould 
appear that, in theory, each book~acquisition is an 
addi t j.on to a permanent expanding capi tal unit, the 
viability of the theoretical model is bounded by 
obsolesence, usage and wastage. To illustrate optimal 
theoretical allocation between capital and revenue, 
I provide three examples: 
(i) a hypothetical example where the 'capital' model 
would apply; 
(ii) the results of sample studies in five different public 
libraries, indicating the pattern of usage; and 
(iii) the results of other, but similar, stUdies 
carried out in academic libraries. 
95'. Committee: under H.T. Bourdillon, C .M.G.: Standards 
of Public Library Service in England and Hales 
(H.H.S.O. 20 \September 1962) para 11-12. 
96. Op cit para 16. 
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rl'he hypothetical example that would best suit the 
capital model is that of a non-lending library 
containing books of a rare antiquarian character, 
Hhere usage .is. not a function of recency. Because of 
(i) preservation, (ii) non-lending and (iii) the 
non-correlation of usage with time each acquisition 
could truly be regarded as the addition of a unit to 
a permanent, non-depreciating capital asset. 
These hypothetical 'conditions must be relaxed when 
constructing a model for public libraries because of 
the nature of \'lastage, quite apart from usage. Specific 
studies of primary data for Cardiff, Bristol, Luton, 
Southend and Havering for the years 1969/70 to 1973/74 
showed that bookstocks have a 'life' of between seven 
and ten years, apart from relegation. Nost systems' 
bookstock3expand to a point of saturation and then 
titles are relegated on a 'date-label' basis. More 
generally, available secondary data showed some difference 
in bookstock 'lives' for each system. In non-county 
boroughs the annual quantity turnover from 1970/71 to 
1973/74 \olaS between ll% and 14/b of existing stock 
while for urban districts the value was nearer 14%, 
and 12~~ for counties and for London boroughs l As 
acquisition implies relegation even with some expansion 
we can, from this source, also infer that a book has 
a 'shelf' life of under 10 years. rrhere are exceptions. 
I came across a. \'lork on patristics at the Central Library, 
The Hayes, Cardiff, that had been acquired in 1925, and (96a) 
dated-stamped only t\olice in thirty years. In general 
shelf-life is much shorter. But even a ten year life 
relaxes, but does not contradict, the 'capital' model. 
Many industrial machines have equivalent lives, and 
are treated by means of a depreciation debit. Why 
should not library bookstock undergo similar treatment? 
At this stage, the second (empirical) example must be 
provided. It is based on studies from samples of 
(96a). The lack of date-stamps does not necessarily 'prove' 
usage-obsolescence, for the book may have been 'browsed' 
frequently~ but, given the correlation coeffioients of 
ohapter ona, th~s is very unlikely. 
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date labels at two central and three branch libr~ries 
betvwen 1974 and 197[). They vlere! undertaken to obtain 
primary data in respect of: 
(i) the inter-book distribution of book-usage; and 
(ii) the intra-book distribution of usage over time. 
In some respects the information was atypical because: 
(i) vlith the exception of the fifth study (Enfield 
Central), samples were taken from non-fiction shelves 
of subject categories 0 - 600; 
(ii) on-shelf books are a non-c'irculat ing- and! presumably 
'least popular' sample aggregate; and 
(iii) both (i) inter-book average and (ii) intra-book 
time usage are slightly distorted because of the 'steady 
-state' nature of information, for 'future' issues of new 
books could not be reported, and therefore mean usage can 
be deemed higher and the time-usage curve less skewed. 
The samples and sample sizes were in Ponders End Branch 
Library (200); V/altham Forest Central Library (100); 
Hadleigh'iBranch Library' (50); Hayle Branch Library, 
Cornwall (50) and Enfield Chase Central Library (100) 
The sample results are provided in Table 55. There is 
no contradiction with Table 51 \'I'hich appears to show 
that average aggregate use of a book should be over 
30 issues, even though for all samples except the 
Enfield Chase (biographical section) stUdy' (22.2) the 
mean usage of a book is only 11 or 12, for non-fiction 
books left on shelves would be much less popular than 
than circulating books, and the recorded information is 
/' " 
'steady-state' but, in some cases, 'half-life' information, 
i.e. 'future' issues of new books would not have occurred. 
Further reconciliation of Table 55 vii th Table 51 was achieved 
by (a) the Enfield Chase study and (b) sample counts of 
(i') fict ion books; (ii) returned books un she 1 ved on 
trolleys; (iii) a sample count at \vare College and (iv) 
a fiction book count at Old Cross Library, Hertford,where 
some photocharged books contain 'date stamps because they 
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have been added to stock from ticket-charged systems 
(e.g. mobiles). Tho;·.c supplementary studies served to 
confirm that althouGh mean usage was low in four cases 
the pattern of distribution of usage was otherwise 
typical of books generally. 
All studies sho\'led that the inter-book distribution 
of usage was either Poisson or negative binomial. 
In the Ponders End study for example only 40% of 
books had been date-stamped less than 8 times, 
381~ ,,,ere stamped .between 8 and 20 times, 20% 
between 21 and 40 times and 2% bet""een 40 and 50 
times. As these were least popular books one can 
presume that if studies had been made of books in 
circulation (given secondary data on book usage in 
Table 51), particularly of fiction or biographical 
books, each of these freQuencies could have been 
multiplied by a factor of 3. The freQuencies~re 
incidentally adjusted for the fact -that the average 
opportunity for issue would have been 50% of the 
year of aCQuisition for the average aCQuisition would 
have been, in theory, on June 30 of the year of 
aCQuisition, and the freQuency counts were limited 
to the first seven years after aCQuisition. The 
surveys indicated that in public libraries (in 
contrast with academic libraries) nearly 50% of 
usage takes place within the first two years after 
aCQuisition. 
Thus, not only is the inter-book distribution of 
usage either Poisson or negative binomial, but the 
intra-book distribution of usage over time is, in 
fact,. highly skewed. This may, indeed, be a function 
of repeated aCQuisitions and relegation of old stock 
on a date-label basis, and therefore a more ready 
phenomenon of public libraries than of academic 
libraries. There is evidence, for example, that when 
students are reQuired to borrow an old 'set-book' from 
a public library there is a temporary increase in! 
diachronous usage, because of revived popularity. 
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There is some evidence that, in the 'Buokinghamshire' 
trap (i. e. , ... here annual bookfund is restrioted to 
12p per head of population and readers are thus 
driven to borrow older books) the diachronous pattern 
of book-borro ... ling becomes more linear. But these 
are exceptional oases. The evidence of the five 
freQuenoy counts would appear to be that, although 
we must continue to regard bookstock as a oomposite 
single oapital asset, there is neoessarily a muoh 
greater revenue apportionment of funds beoause of the 
high rate of usage obsolesoenoe. But this is only 
beoause a publio library bookstook is not a static 
capital asset. If hypothetical example one (o~the 
Buokinghamshire oase) were applicable the average 
life of bookstooks oould be much longer because people 
would be driven to read older books and they would 
therefore remain on shelves for longer periods. 
The empirioal studies represent a mid-position between 
tvlO extremes: 
(i) an implicit public desire to read most recent material; and 
(ii) the fact that, if most recent material is not 
aCQuired, then older material will be read. 
The first extreme position came to light in a linear 
regression model construoted from variables for the 
32 London boroughs for 1969/70 and 1970/71. Although 
issues \vere best correlated with expenditure on 
bookstocks it was disoovered that issues oould be 
fitted with current aOQuisitions, aggregate stocks 
and a social class factor, using the linear eQuation: 
y = 696 + l8Xl ... 2X2 + 66X 3 + u 
wherer is the number of books borrowed per ~,OOO 
of population; 
Xl represents quantities of books purohased the 
previous year per 1,000 of population; 
X2 represents aggregate bookstocks per 1,000 of population; and 
X3 is a sooial class factor, using percentages of 
owner-oocupied housing per 1,000 of populat'ion; and 
U is a random variable. 
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The model is not intended to be 'explanatory' for 
both stocks and acquisitions could be as much a 
function of issues as issues are a function of stocks 
and acquisitions. It needs considerable refinement, 
as I shall show in 8.3 and 8.4. Its importance is 
that the regression coefficient for current purchases 
(l8Xl ) is 9 times as large as the regression coefficient 
for aggregate stocks (2X2 ). There is a hint that in 
this particular case current stock acquisitions contributeill 
9 times in quantity to issues as much as aggregate stocks. 
This is an extreme, and I found no evidence of replication, 
in other regression models. But it represents,the 
extent to \'1hich a public would read current as opposed 
to datedl literature if given the opportunity. Theoretical 
evidence for this assertion comes from Escarpit, who 
states in the Sociology of Literature that 90% of 
books are forgotten after one year and 99% after 
20 years. Thus, if the five sample studies of Table 
55 had been conducted using the circulating (rather than 
the stagnant (= shelved» stock of public libraries given 
unlimited funds to acquire nev1 books there may have been 
evidence that as many as 90% of date-stampings would 
have been identical v1ith the year of acquisition (or, 
preferably, \,dthin hlelve months of acquisition). In 
fact, only about one third of dates \vere stamped, for 
the year of acquisition. This is mid-i'my between the 
90% current usage dictated by public desire (as opposed 
to academic reading considerations) and the more slowly 
depreciating usage curve discovered in average usage 
frequency coun-ts for academic libraries by Urquhart and 
Urquhart and by Buckland. To illustrate those I turn 
to tho third set of case examples compvising' this section 
of 8.2. 
J .A. and J:l.C. Urquhart published their monograph in) 
1976 (97). It was not primarily concerned i'lith patterns 
of inter-book and intra-book usage frequency distributions 
but they were incidental to that study and relevant to 
the current thesis. The monograph concerned the 
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formulation of a decision rule for relegation in 
academic libraries. 'rhe Pebul Report (98) had 
stated that the 'weeding of bookstocks' of academic 
libraries vTaS an 'ungrasped nettle' , and date-stamped 
label bases of relegation following Trueswell's rule! 
(99) were criticised as inappropriate because although 
90% of books were rarely used, they often contained 
essential information for academic stUdies ( a condition 
less applicable to public libraries). Indeed Taylor 
(100) showed that even if relegated bookstocks were 
reintroduced into circulation from stacks as many 
as 28.3% of titles would be consulted (in one case, 
i.e. the exact sciences) within a 70-day period •. Thus, 
in academic libraries, there is a greater case against 
relegation on a date-label basis because less books 
are regularly consulte~ and such relegation would, 
involve mutilation of a bookstock by, amputation of' 
the very long tail of the inter.-book usage frequency 
distribution curve. 
Further, the intra-book frequency distribution curve) 
is less skewed~ vii th respect to time because of a 
greater propensity to consult older books ~academic 
libraries. Butt skewed usage frequency distribution 
patterns are nevertheless discernible. As an 
academic library, Newcastle University Library 
illustrates that, even vThere older material is 
important for consultative purposes, usage is 
still negative exponentially distributed. 
97. J.A. and N.C. Urquhart: Relegation and Stock 
Control in Libraries (Oriel Press, 1976). 
98. Durham University Library: Project for Evaluating 
the benefits from University Libraries (1969). 
99. Trueswell, R.H. User Circulation Satisfaction vs. 
Size of Holdings at Three Academic Libraries 
(Coll. Res. Libr. 30 (3) May 1969, 204-213). 
100. Ope cit. (97) p. 26. 
101. Op cit. (97) p. 31. 
102. Op cit. (97) p. 37. 
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Using 1973 as a base it \'1as shown that 18% of all (101) 
1972 acqui::>itions \'1ore borrovled, ll7S of 1971 acquisitions, 
9~~ of 1970 and 1969 acquisitions respectively, 8% of 
all books acquired betl'loen 1964 and 1968, 4% of books 
acquired behleen 1959 and 1963 and 1. 93% of all books 
acquired before 1959. The numerical data can be 
reconverted to sho\'1 that over 20% of issues vlere 
current year acquisitions and that just under l<Yfo were 
previous year acquisitions,the frequencies falling for 
subsequent years from 7% to O. 
Thus, this academic study confirms,to a large extent, 
the results of the public library surveys for: 
(i) cumulative frequency graphs dra\ffi in .the monograph 
indicate the inter-book usage distribution of academic. 
libraries is also of a negative binomial shape, and for 
e&ample 50% of books were not circulated within the 
previous 30 months, 32% were not circulated within the 
previous 90 months and 20% were not circulated within 
the previous 180 months (i.e. 15 years); and 
(ii) the pattern of intra-book usage over time is 
either skewed or negative exponential but its period 
of usage is longer, and thus less ske\'led than in 
public libraries (101). 
1}.1he authors discuss value in the context of (ii) above 
and state: 
'From our definition we can see that '72 books are 
twice as desirable as '69 and '70 books and 9.5. 
times as valuable as pre-1950 books'; and 
'The main value in, terms of current use of a ''larking 
academic library lies in its recently acquired; stock. 
It should be assumed that new books would automatically 
be eventual candidates for relegation unless other''1ise 
proved' ( 102) • 
This assumption of usage-based value and non-usage 
based obsolescence follows a tradition of older 
writers. For example, Buckland (103) attributed to 
books a negative exponential rate of obsolescence, 
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y = ae-bt ; ~here y is usage, a is a constant, e the 
exponent, b a regression coefficient and t the time 
facto~ and he quoted other writers, such as Line 
(104) and Brookes (105). 
There are occasional anomalies where the usage of 
books tends to increaso diachronously, but thoso (106) 
are most observable where there is a high absolute 
increase in total usage and absolute diachronous 
usage increases though relative usage decreases. 
But both Jain (107) and Theodora Andrmvs (108) while 
specifically engaging in category studies of book 
use also recognised that intra-book distribution 
of usage is a function of time-
We are now able to conclude this section on the 
discussion of capital and revenue aspects. of 
book purchase. In theory a bookstock must be 
regarded as a complex heterogeneous capital asset. 
If the bookstock were stagnant with little acquisition 
and relegation it vlOuld conform very nearly to such 
a model, but public rather than academic libraries 
tend to relegate unused (or infrequently used) stock 
quickly to make room for new stock. An unbridled 
public taste would probably dictate that nearly 
90% of usage would be in the year of acquisition and have 
very rapid obsolescence. Academic stocks tend to be 
obsolete at a slOi'ler rate, not because of stringent 
budgets but because of greater storage capacity. In 
practice the public library bookstock is poisod 
somewhere between the rapidly obsoleting asset that 
public taste may determine, and more slowly obsoleting 
asset indicated in the works of academic libr~rians. 
103. Buckland, M.K. Book Availability and the Library 
Usen- (Pergamon 1974). 
104. Line, M.B. The 'half-life' of periodical literature: 
apparent and real obsolescence (Journal of Documentation 
26, March 1970, 46-54). 
105. Brookes, B.C. The Grovrth, utility and Obsolescence 
of Scientific Periodical Literature 26, December 
1970, pages 283-294) 
106. For example, a textbook with, slow inoreasing popularity. 
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The sample studies at the five libraries indicated in 
Ill able 55 come somewhere between these two extremes. 
The concept that books are 50% obsolet e .. ,i thin tlvo 
years is useful for determining the precise allocation 
betlveen capital and revenue for public as opposed 
to university libraries. We can, for example, state 
that, if such studies are to be used in capital/revenue 
allocation, it \vould be justifiable to regard all 
acquisition as capital and employ a 'depreciation' 
write-down of 30% per year using an exponential 
usage-based depreciation rate •. Tho effect may 
be similar to that currently employed, particularly 
if revenue expenditure amounted to 30% of\~itten dO\m 
value, but at least the treatment "lould be a theoretically 
justifiable one, Nhich could be modified in years of 
particular. stringency to sho\,1 positive decline in 
capital values, and to show positive increase of 
capital values in years of particularly high bookfund 
expenditure. Further, this theoretical treatment 
sho\'ls the just ifiabili ty of considering bookfund 
expenditure as having capital implications for this 
thesis. 
Thus since (i) books are heterogeneous, the 'revenue' 
treatment of bookfund expenditure (by analogy with 
commercial production) cannot be argued on purely 
theoretical.considerations, and since particularly (ii) 
in public (as opposed to academic) libraries there is 
a high degree of obsolescence, the best theoretical 
view, that of a bookstock .as a complex single capital 
asset, needs modification to (iii) the view of a capital 
asset with very hig-h 01:U30J . .i1SCence (for example, 50% in 2 years) •. 
107. Jain, A.K. A Statistical Study of Book Use: 
(Ph. D. Thesis) Purdue University 1968. 
108. Andrews, Th. Tho Role of Departmental Libraries 
in Operations Research Studies in a University 
Library, Part 2 A Statistical Study of Book 
Use (Special Libraries October 1968) 
Conclusion 3 (p. 643) Age-adjusted use. 
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From this position we may' argue a completely different 
treatment of expenditure on bookstocks from that commonly 
adopted, viz that all bookstock expenditul'UlJ should be 
charged to capital and a relatively hie;ll rate of reduoing 
balance depreciation be adopted to aocount for normal 
'usage-obsolescence', this being about 28% per annum, 
i. e. 28% of cost i:nl the first year and 23% of cost in the 
second year, thus wr.iting off: about 50.% of value in the 
first two years on ,the pattern suggested in, Table 55,. 
We need now to consider the implications of this 
adjusted vie\v of bookstocks for the hypothesis that has 
been proposed, viz that capital inputs into libraries 
may be assessed by reference to the sooial income (estimated: 
from book issues) that flows from such inputs. We have 
already seen in chapter tivO, that there is a much higher 
correlation betiveen expenditure on books and issues than 
there is between other expenditure~normally designated' 
as revenue, and issues. It does not necessarily follow 
that this greater correlation is, in any i-lay, associated 
with the fact that the expenditure on books should be 
treated as capital rather than revenue, yet the distinction 
that "Ie have made, that books"tocks should primarily be: 
considered to be capital expenditure, does serve to 
sharpen the distinction between bookstock expenditures 
and other revenue expenditures. They can now be' 
considered as a special case, for two reasons: 
(i) the treatment of expenditure on bookstocks as revenue 
expenditure has its roots in local government practice 
rather than in sound theoretical considerations; and 
(ii) there is, as we have already observed in chapter 
tHO} a more clearly observable correlation beti-leen expenditure 
on books and book-issues than between all other revenue 
expenditures and book-issues. 
This high correlation coefficient (particularly for the 
32 London boroughs) cannot be used as the basis of a theory 
that expenditure on books 'causes' issues because both 
issues and expenditures on books are highly correlated from 
j09 
one year to another, i.e. not only is each of them 
autocorrelated but there! is high inter-variable correlation 
for any pair of two years. This was evident from the data 
itself quite apart from the, results of both Durbin-Hatson 
and Box-Jenkins tests. In the next section I propose to 
summarise some of the results apparent from the primary 
data of 32 London boroughs from 1966/67 to 1972/73. This 
"las detailed in the earlier thesis submitted for the 
f.1. Phi 1 degree,_ It has to be summari sed; at this st age: because 
it forms a basis for a fuller treatment of capital inputs 
into bookstocks. He have to avoid t\'l0 circular-reasoning 
fallaciesa 
(i) that, because there may be an even higher correlation! 
between issue-adjusted revenue debits of bookstock values and issues 
using the method that I proposed, issues ~are necessarily 
a function of 'revenue' expenditure; and 
(ii) that because expenditures per capita on bookstocks are 
correlated with issues of books per capita, bookstock 
expenditure has necessarily a 'causative' effect on issues. 
The first fallacy can be ignored without much discussion. 
The model that I have proposed for correcting actual 
bookstock expenditure debits to 'real' usage debits to 
revenue is essentially a usage-based model. It is clear 
that correlation between revenue debits (using such a model) 
and issues would be artificially high because of the very 
nature of calculation of revenue, bookstock (depreciation) 
debits. It does not affect the nature of enquiry into the 
extent to which capital expenditure on bookstocks (per capita) 
causes increments in issues (per capita). 
The second fallacy requires detailed consideration and in 
8.3. I swnmarise the results of my earlier investigation (6). 
8.3. A Summary of Earlier Research into Effects of Expenditure 
on Bookstocks using the 32 London Borou6hs for examination 
t _. 
Table 56 provides some data inmspoct of the correlation botwoon 
(i) quantities of bookstocks purchased per head of population 
and (ii) expenditure on bookstocks per head of population; for 
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32 London borouehs with (iii) the issues of books per 
head of population. It is apparent from the Table that 
there is a great degree of possible autocorrelation in 
the time series. I shall illustrate this later by 
using an inter-period correlation matrix for some of the 
variables concerned. At this stage, leaving aside 
autocorrelative considarations that will be examined fully 
later, it is apparent that: 
(i) the values of the coefficients for both (i) expenditure 
on books and (ii) quantities of bookstocks purchased 
increase (in respect of issues) \'lith recency, that is, 
there is, for example, a higher correlation coefficient 
between the issues of books (per capita) 1970/71 and 
the expenditure on books (per capita) 1970/71 than there 
is between the issues of books (per capita) 1970/71 and 
the expenditure on books (per capita) 1969/70. (It may, 
prima facie, be concluded that recent purchases of books 
and recent expenditure on books appear to have a ereater 
effect on the issues of books than earlier purchases of 
books or expenditures on books for a given year, i.e. 
that the issues of year t are more affected by expenditure 
on books in year t, than that in year t-1, t-2 etc.); and 
(ii) there is greater correlation between (i) expenditure 
on books and issues (for all years of the series) than 
there is between (ii) quantities of books purchased 
and issues. 
The first observation does not,por'se, demolish an argument 
that expenditure on books could ~esult from, rather than 
affect, issues: i.e. that boroughs are motivated to spend 
more on books where there is a hie;h demand for them. Such 
an argument cannot be sustained from the data. If one, 
for example, proceeds to calculate the correlation coefficient 
between the issues of books in 1970/71 and the quantities 
of books purchased in 1971/72 the correlation coefficient 
is only 0.6Bl vlhereas that between issues and quantities 
purchased for the same year (1970/71) is 0.693. The 
difference between the correlation coefficients is not 
significnnt, but at least ~- it suggests that issues are 
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affected by quantities of books purchased rather than 
quantities of books purchased are affected by issues. 
Further, the correlation coefficients do not increase 
with time, as uniformly as the Table (56) suggests. 
'rhere is a 'freak' correlation between Expenditures on 
Books for 1966/67 and issues for 1970/71 that is higher 
than that for 1967/68 (0.647) but this is exceptional 
and may result from the particular patterns of expenditure 
on bookstocks resulting from the reorg:anization of the 
London boroughs in the previous year. 
The second observation appears to indicate that issues 
result from expenditures on books rather than fTom 
quantities of books purchased. Hence a library will not 
increase usage simply by playing a 'numbers game' an~ 
simply ensuring that it is adeQuately stocked numerically-. 
There is, at least, some evidence that issues are more 
determined by cost than by quantity, that readers tend 
to borrow those expensive books that they prefer not to 
buy, rather than lower cost books. This is a generalization 
that requires some refinement. In libraries where there 
are less expensive books available, some borrowing 
occurs which is dictated simply by Hhat is available. 
This is consistent with the regression constant in the 
eQuation 8.2. and "\-lith the model propounded earlier in 
the thesis, that the distribution of issues is combination 
of the Poisson distri but ion and a constant. (108a) 
This refinement of the hypothesis that issues result more 
from expenditure than from quantities purchasedl can best 
be illustrated by dividing the 32 London borough set of 
data into two subsets, those whoso issues wore above tho 
mean of all issues and those \'lhose issues were below the 
mea!).. I should, at this stage, state for explanation, that 
the '33rd' borough, the City of London was not included: 
in any investigation because of the peculiar 'per capital 
(lo8a). The constant in the model of chapter three represents 
a kind of 'floor' 01' minimum probable rate of issues per head 
of population, belot., which borrowing would not fall, irrespeotive 
of book-buying policy, a case amply illustratErlin the 
recent policies of Buckinghamshire County CounCil. 
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values that resulted from the division of absolute values 
by the very small numbers of resident populations in the 
City for each of the yeQrs concerned. Despite the fact 
that the distribution of issues (even for London) was 
positively skewed, the median and mean for 1969/70 and 
1970/71 did not differ sienificantly and consequently it 
was possible to divide the, 32 observation data into tl'lO 
equal subsets of 16 observations each. The issue statistics 
of the Municipal Yearbooks had to be adjusted because 
(i) Camden contained,record issues; (ii) Brent's treatment 
of institutional issues differed from that of others and 
(iii) there \'lere some differences \'li th primary data obtained 
from the boroughs themselves. Hhen these adjustments 
vlere made, the following position was apparent for 1970/71: 
(i)i in the 16 borough subset whose issues per head of 
population vlere higher than the mean for all 32 London 
boroughs the correlation coefficient between (a) expenditure 
on books and issues of books (per capita) \'/as 0.819 whereas (b) 
that behleen quantities purchased and issues of books (per 
capita) was only 0.738; \'lhile 
(ii) in the 16 borough subset whose issues per head of 
popuJF,tion were l'ower than the mean (11.3) for all 
32 boroughs the correlation coefficient betweenl (a) expenditure 
on books and issues of books (per capita) was 0.528, while, 
(b) that between quantities of books purchased and issues of 
books (per capita) was 0.629. 
This difference seems to suggest that thoueh issues may be 
a function of book-quantities, the values of issues per head 
of population result from a composite of factors that include 
expenditure on books, and that vThen expenditures are lower, 
issues will be lower, irrespective of quantities of books 
actually purchased in the relevant period. 
Further studies showed that it did not follow that the 
upper-16 subset consisted solely of boroughs with high 
expenditures on bookstocks. In fact, in this subset, whose 
mean issues per head of population were 12.97, though the 
mean 1970/71 expenditure on',books p3r 1,000 of population 
was £337.42, the standard deviation was £95, vlhile in the 
10wer-16 subset \'lhose mean issues per head of population were 
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9.9 though the mean expenditure on books was only £296 
per 1,000 of population the standard deviation was much' 
lower (£51), and thus though the upper-16 subset 
consisted of boroughs whose expenditures. on books \-lerel . 
generally greater than the lower-16 subset, there vIaS. 
considerably greater variation in the upper-16 subset~than' 
in the lO'\'ler-16 subset. Yet, it can be said with 
confidence that the 10vler-1:6 purchased greater quantities 
of books with available money than the upper-16 subset I' for the~ 
mean of quantities of books purchased per effective 
£1,000 in the lower-16 subset was 910, but that purchased 
per effective £1,000 in the upper-16 subset was only 841. 
One. could relate this difference to the social class of 
the majority of residents of boroughs that comprise the 
two subsets, and in the earlier thesis I argued from 
Groombridge, that expenditure on books was more highly 
correlated to issues because of partial correlation of 
wealth (to spend on bookfunds) and social class, and 
of partial correlation of high issues with social class, 
and continued to illustrate the effect of social class 
factors oli issues by using other indicators. For example, 
there is some association between social class and 
sparseness of population (or negatively betvTeen social 
class and density of population). If the boroughs 
are divided into two subsets (the 16 most densely populated 
and the 16 leaat densely populated) it can be shovm that 
for 1969/70 data, for example, in the lOW-density subset 
of size 16, the correlation COefficient betvl'een expenditure 
on bookstock per head of population and issues per head of 
population viaS 0·.806, while that bet''l'eenl quantities of 
bookstock purchased per capita and issues per capita vlaS 
only 0.495, but in the high-density (low social class) SUbset 
the difference betl'leen the coefficients was less (0.837 
between expenditure on bookstocks per capita and issues 
per capita, but 0.792 betvl'een quantities of books purchased 
per capito. and issues of books per capita). 
Thus, there could be two explanations of the correlation 
coefficient differences. The greater correlation between 
:.n4 
-_ ... --, 
issues and quantities T)\lrchased in respect of 10\.,r-issue; 
(hil;h density) boroughs may indicate that the reversal 
of the expenditure/issue rule results from association 
"'ith lovler social class constituents of population, 
but may conversely indicate that issues ~ (up to a 
point) a function of quantity: of books purchased, but 
that beyond this point higher values of issues per 
capita can be achieved' by purchasing and having available 
more expensive books. 
Other modifications of the principle were discussed 
in detail in the earlier thesis. For example, it \'las 
shmm that when junior populat ions \'lere computedi (using 
such publications as (i) Local Health Services Statistics 
and (ii) Helfare Services Statistics,and aggregate: 
junior issues vlere divided by such populationl sizes 
to obtain junior per-capita issue valuos thoro was groator 
correlation (for 1969/70 data) between child issues 
and junior agp;regate bookstock than bet\'leen junior 
issues and junior book-purchases, the difference 
being that behleen the correlation coefficients 0.795 
and 0.688. 
But these are modifications, and are not relevant to 
discussion at this stage. It is important to appreciate 
that generally: 
(i). incremental issues (i.ew those above a given level 
per head of population) are more associated with the 
values of bookstocks purchased than \'lith quantities of 
books purchased; and 
(ii) though there is an autocorrelated series for both 
bookstocks and expenditures per capita and issues 
per capita, yet there is usually higher correlation 
betvleen book purchases and book expenditures of year 
t and issues of yoar t than behleen those of years, 
t-l, t-2 etc. and issues of year t. 
There is thus little 'lagged' correlation in the 
model at this staee of the analysis,. 
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Because of the results of density factors and the probable 
association of high denDity with low social class and 
otherwise low density with high social class, I used the 
expenditure/Quantity dichotomy in the earlier thesis 
to pursue the effect of social class factors for the 
London boroughs on the rate of issues of books per head 
of population~ showing tllat for typical yoars, for examplo, 
y == a + 21Xl 4- 66X2 + U 
"lhere Y represents issues per 1,000 of population, Xl 
represents expenditure on books per 1,000 of population, 
X2 represents social class measured by percentages of 
owner-occupied housing in each of the 32 boroughs concerned: 
and U is a random variable., 
This effect of 'social class' on issues was supported by 
other studies outside the London boroughs sho1'ling the 
lower rates of iS8ueSlper head! of population, the higher 
ratios of fiction to non-fiction borrowinR and the lower 
values of books borrowed in areas of lower social class 
in other areas outside London. 
I then returned to a consideration of whether, with or 
without adjustment for inflatio~ it could be said that 
indexed increases in the expenditures on books per capita 
from one period to another had the effect of producing 
indexed increases in the rate of borrowing of books 
per capita. Initially I considered probable inflation, 
taking (109) book-price. indices from the Library Assocj~tion 
Record and comparing them \'1i th my specific indices of 
book price chan{':es for London. My own studies from 
London data using Public Library Statistics (S.C.T./ 
C.I.P.:B'.A.) ,for the relevant years (llO) showed some 
difference between London purchase indices and actual 
'general' inflation indices. The differences are not 
evidences of inconsir3tency between the t\'10 studies. A 
Dopartment of Education,study that \-ras not available to me 
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when the earlier thesis was being written (Ill) showed 
that the book provision for London was atypical of that 
for the whole country (112) and that the BNB price 
index recluired considerable modification even for 
public libraries, that they did not agree with percentaGe 
increases in averaGe books (or average book-prices) 
purchased for public libraries, and, because of the 
atypical nature of London data, would not certainly have 
agreed with that for London (113). 
Table 57 provides my adjustment of BNB data, and Table 
58 shows that this differs considerably from the rate 
of inflation in the mean cost per book for London 
borouGhs (excepting the City). 
Using these qualifications of book price analysis for 
London boroughs I continued by discussing the extent 
of autocorrelation in increases of expenditure on 
books per head of popUlation in London. 'llable 59 
shows the expenditure on books per head of population 
for the London boroughs from 1966/67 to 1970/71 and 
then expresses these as indices based on 1966/67 
expenditures. Table 60 shows that book purchuscs 
per head (or per 1,000) of population are, in fact, 
highly autocorrelated. Table 61 provides the inter-year 
increases (i.e. chain indices) of incroase in expenditure 
on books usin~ aggregate values, and Table 62 shows the 
inter-year (i.e. chain indices) increases of quantities 
of books purchased taking aggregate values as the ; 
bases for calculation. It was shO\m that quantities 
purchased only increased between 1967/68 and 1968/69 and 
.- --------. 
109. Index of Book Prices (Library Association Record: 
AUGust, 1973 pp. 159 et seq). rrhis data is a 
refinement of the BNE data published in III below. 
110 .• Society of County 'llreasurers and Chartered Institute 
of Public Finance and Accountancy: Public Library 
Statistics (Publications from 1966/67 to 1970/71). 
Ill. Department of Education and Science: The Purchase 
of Books by Public Libraries (HJ.1S0: 1972). 
112. op cit (Ill ab9ve) Table 3, page 8. 
113. op cit (Ill above) Figure 2, page 7. 
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1968/69 and 1969/70, for using the data from table 
62 the mean quantity'increasGS' from one year to 
another were respectively 0.973, 1.008, 1.002, 0.99~ 
and 0.985, those inter-year indices beloH 1.00 repre~;enting 
actual quantity decreases, while there were actual 
inter-year increases of cost for all contiguous 
pairs of years, 1.088, 1.068, 1.071, 1.086 and 
(114) 
1.114. The coefficient of variation for expenditures 
for most years (0.32) was higher than that for quantities 
of books purchased (declining from 0.31 to 0.27), and 
this may indicate accommodativeness on the part of 
library purchasing departments to make funds as 
efficient as possible by stabilising the quantities 
of books made available, despite the more Variable 
nature of fund allocations. 
Further, though there is a eo ad positive correlation 
between tho inter-yoar purchaso increases (or docroasos) 
and the inter-year expenditure increases (or decreases) 
when these variables are those of identical pairs of 
years,(e.g. the correlation coefficient betHeen 
Expenditures on Books 1970/71 and ~!,uanti ties Purchacall970/71 
Expenditures on Books 1969/70 Quantities Purchased 1969/70 
is 0.6), there is generally poor correlation betHeen 
increases and decreaDes of these variables (ranging between 
0.32 and 0.41) when unmatched pairs of years are used. 
The indices: 
Issues of Books for Year t 
Issues of Books for Year t - 1 
are r,,:nerally best correlated to: 
r;xpendituroD on nooks for Yoar t 
Expenditures on I~ookc for Year t - 1 
although there is some variability in correlation 
coefficients. Thus, that of 1970/71 in terms of 
1969/70 for both variables is good (0.502) but that 
between exuenditure and issue changes for other 
contiguous pairs of years is less than 0.4. 
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Finally, to eliminate lag effects from the model 
it ~las decided to calculate. three-year changes 
in issues, expenditures on books and quantities of 
books purchased. The results are shol·m in Table 
63, wld indicate that although there is simple 
linear correlation between book expenditures and issues 
(Table 56) there is no necessary linear correlation 
of increases (or decreases) in expenditures over a 
three year period and increases (or decreases) in 
issues, either lagr!:ed or unlagf,ed. In the particular 
case of Table 63, the correlation coefficient between 
the variables in columns 2 and 4 is 0.651 (i.e.in 
increases of book expenditures and book quantities 
between 1966/67 and 1969/70), and that bet\'leen the 
variables in columns 3 and 5 is 0.584 (i.e. in increases 
of book expenditures and book quantities between 1967/68 
and 1970/71), but the correlation coefficients between 
all of the variables representing changes in expenditures 
and quantities (columns 2,3,4 and 5) and tho indicator 
of changes in issues (column 1) are all 10\'1 and insignificant 
at the 5% level of significance, though they are positive. 
It is thus apparent that the effect of an increase 
in the (a) expenditure or (b) quantity of books purchased 
on (c) the issues of books is a non-linear one, if there 
is any measurable effect at all. 
An offect C(1.11 be postulated by oX(1.mininr: alll' tho obnol'va.-tiona 
in detail. ,B'rom both 'llables 57 and 58, ie. using either 
BNB and LAR adjusted data or my own calculated indices of 
inflation for the London boroughs, there is a mean increase 
bet\'leen 1966/67 and 1969/70 or bet\'Ieen 1967/68 and 1970/71 
114. 'llhis is a weighted series using aggregates. The 
simple unHeighted means for 'Pables 61 and 62 are 
respectively 1.09, 1.07, 1.07, 1.09 and 1.11 for 
book costs, and 0.99, 1.01, 1.00, 1.01 and 0.99 
for book quantities. 
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of about 30% (for three years). Let us use expenditures 
on books as the more reliable index of incremental 
capi tal inputs, but adjust by ignorinG cases "/here 
mean expenditure increments are less than 30%. 
Barking is a particular case of capital input increments 
nroducing issue increments. The abnormally high 'increase' 
indices of expenditure on bookstocks for this borough 
result from having to restock a library that was 
destroyed by arson within the period. Thus though the 
inputs are shO\:nconveniently as revenue expenditure they 
are essentially cauitnl. ~ote from Table 63 that 
Barking has the highest increase of issues (1.2) 
behleen 1967/68 and 1970/71. Of the others, it 
is true of 6750 of cases that "lhere the mean increments 
of book expenditures for columns 2 and 3 arc greater 
than 301~ therels an increase in issues, that is, that 
adjusting for inflation, where there is a real increase 
in expenditure on books ( making the 30% adjustment 
between monetary and real expenditure on books), there 
is correspondingly a real increase in issues of books, but 
that \'lhere after the 30,{S adjustment there is a decrease 
in real expenditure on books there is correspondingly 
a decrease in the issues of books. 
'1' here are exceptional cases, and these require attention. 
Enfield, Havering, Hillingdon, HounslOt'l, Kensington, 
Kingston and Sutton increased their issues betNeen the 
tNo year~ despite poor real increases in expenditures 
after 3070 adjustment, and the earlier thesis shoHed that 
these increases resulted from characteristics of the 
populations of these boroughs. Conversely, extra real 
expenditure in Islineton, Bexley and Southwark did not 
achieve issue incremel~s. Again, in the earlier thesis 
these exceptions ''lere attributable to characteriDtics of 
the indigenous populations of the boroughs, of the kind 
discussed by Groombridge and others. We may, in summary, 
state that, although it is generally true that an increase 
in real expenditure on bookstocks (over-a three-year period 
lagged to eliminate stochastic factors) produces an increase 
in the issues of books, and vice versa, there are exceptions 
attributable to social class factors. 
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8.4. A Summary of Later Research into the Effects of 
Bookstockg,)(pendHureson I~s~e~~el' 9a~i ta 
Vie have shown in Section 8.3. that there jjg. a three-year 
effect of bookstock expenditure changes (per capita) 
on issue changes (per capita), using a 30% inflation 
factor to adjust to 'real' values, but that this 
effect has no statistical significance without reference 
to the indigenous reading characteristics of the 
populations of the boroughs. Before investigating the 
effect of changes in bookstock expenditure on changes 
in issues per capita for English counties, we must 
question whethor London is a ~pooial oase, where thore 
is greater correlatiombetween bookstook expenditures 
and issues than for the English counties beoause: 
(i). the effect of London oommuting, inter-availability 
of ticket~ and the variability of reading habits of 
London borough populations, noted by Groombridge in 
his study, distorts the issues per capita values for 
the London boroughs, producing greater autooorrelation 
(i.e. time-series inter-year correlation) of issues 
than would be evident outside London; and 
(ii) the bookstocks of London are more heterogeneous, 
than those of the 39 English counties selected for 
study, beoause of speoial oolleotions inlLondon, and 
beoause emphases on aoquiring particular relative 
amounts of (a) inexpensive books, (b) fiotion books 
(c) ohildren's books etc. tend to persist for each 
borough, producing greater autocorrelation of expenditures 
on books per capita than would be evident outside London. 
With reference to (i) it is true that each county has 
its own 'pockets' of low interest and high interest 
in libraries, but, with few exoeptions, inter-oounty 
differences would not be as great as London borough 
differenoes (compare Barnet or Camden with Newham) 
in, the late 'sixties. Thus, although the issues per 
capita of London are highly autooorrelated, there is 
no necessary oase for assuming the issues per oapita of 
the set of 39 English oounties to be similarly 
autooorrelated. 
In this section I reoount studies of London data 
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subsequent to complating the M.Phil thesis (6) in 
1975, assessing the eXtent to which the issues and 
bookstock expenditures of London are a .speqial-, ' 
autocorrelated case. Details of these investigations 
l1.ave undergone. considerable abridgement'because of space 
constr~ints. "In 8.4(i) ,I shal.l compare. the autocorI'~lation 
of London issues ,'lith that of the '39 English cpunties 
used in this thef?is, and, in 8.4(ii) I sha;ll compare 
the inter-period correlation of bookstock ~xpenditures 
per capita with that of English counties. Section 
8.4(iii) will discuss whether the autocorrela.tion of' London 
'bookstock expenditures is associated with the self 
-perpetuating differences of London bookstock 
compositions, judging: 
(a) the ,statistical characteristics of .absolute quan'tities 
of low-priced, medium priced and expensive books acquired 
by each borough; 
(b) the ratios between low-priced and medium-:priced, and 
~edium-priced and expensive quantities acquired, and their 
inter-period correlation; 
(c) the inter-period correlation of the ratio of fiction 
to non-fiction books; and 
(d) the effect of junior bookstock purchases. 
I shall show that relative quantities of low-priced books 
are highly autocorrelated:and maybe associated with the 
high autocorrelation of expenditures on London bookstocks~ 
In 8.4(iv) I re-examine the effects of' one-year and three 
-year changes in expenditures on bookstocks on changes 
(i.e. increases or decreases) in the rate of issues: per oa})jta, 
and 8.4(v) examines the features that make London a special 
ca.se other than those stated in (i) and (ii), by judging 
the effect of heterogeneous acquisition (eeg~ special 
collections and the other persistent characteristics 
of 8.4(iii», and also by assessing the effect of capital 
expenditure on. bookstock acquisition. This effect will bo 
illustrated by showing that London fixed service points 
are non-increasing in frequency (so that, .. lith the. exception 
0-£ Barking noted in 8.3', there is litt le necessary association 
between bookstock acquisition and other capital expenditure 
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categorie~, but'that the English counties' fixed service 
points were inoreasing in frequency during the period 
studied, and that the increases of fixed service points, 
and of bookstooks for the EnGlish oounties are associatedl 
and may be regarded as twin aspects of the same capital 
decisions. 
8.4(i). The inter-period correla.tion of issues of books 
The London issues per capita are muoh more highly 
oorrelated than ttlOse of the 39 English oounties, and 
they are more stable, using either the period of the 
earlier research (1966 to 1973) or that of the later 
researoh (1969 to 1976). For example, using the period 
from 1967/68 to 1970/71 the arrnual absolute moans range 
from 2,818,134 to 2,871,763. This stability of means and 
aggregates exists despite the 20J0 per oapita change for 
Barking discussed earlier. The ooeffioients of variation 
remained at about 0.25 for each period, and autooorrelation 
is very high, for absolute issue frequenoies,produoe 
correlation ooeffioients that are never below 0.96 for 
pairs of adjaoent yeam (e.g. 1969/70 and 1970/71)' and 
pairs separated by one year (e.g. 1969/70 and 1971/72), 
and never lower than 0.94 f,or pairs separated by two years 
(e.g. 1967/68 and 1970/71). These absolute values of issues 
are so highly oorrelated that, for example, in the 1970/71 
oase the year's issues (It) can be aoourately estimated' 
using the regression model: 
I = t 47,000 + 0.99It _l + U 
where I t _l are the absolute values of issues for 1969/70 and 
U the residual oomponent. There is some reduction when those 
ooeffioients are adjusted for population differences. The 
correlation coefficients of issues per hoaQ of population 
for the period range between 0.75 and 0.79. These values 
oorrespond to those of partial time-series ooeffioients 
bet~een issues for two years controlling for population. As 
the lowest 'unoontrol1ed' time series ooeffioient for issues 
(over six years) is 0.9 and the lowest ooefficient between (115) 
issues and population for any year is 0.7, the partial oorrelation 
115. D. Pitt Francis: Cost-Benefit Analysis and Public Library 
Budgets (Library Revie't'l Vol 25, 5/6 (1975)) p. 192 
shm'ls it to be 0.731, for" example, using 1973/4 data. 
32,) 
coefficient can be estimated, 
2 0.9 -. (0_-11 
J(~ - 0.72 )(1 - 0.7~) 
controlling for population: 
= 0.41 = 0.8 (approximately). 
0.51 
This partial correlation coefficient does not differ 
significantly from typical coefficients of issues per capita 
though calculated from absolute values controlling for 
population, and checks those values of between 0.75 and 0.79. 
The autocorrelation of issues per capita used for computing 
indices I,J,K and L for the 39 English counties is very 
much lower. Those bet\,leen adjacent pairs of years, are 
0.553· (between 1969/70 and 1970/71) and 0.570 (between. 
1974/5 and 1975/76), while the correlation between issues 
per capita for pairs of years separated by a five- or six 
-year period are much lower (e.g. between 1969/70 and 
1975/76). 'rhey range from 0.307 and 0.402. 
We can thus judge that there is much greater autocorrelation 
of issues per capita for the London boroughs than for the 
39 counties used in the current study, because London is< 
a special case, affected by commuter distortion, special 
collections, inter-availability and indigenous reading 
patterns. Thus, because of less 'inbuilt' time series 
correlation of issues per capita, the 39 English counties 
comprise a fairer test of the hypothesis of association 
between bookstock expenditures and issues, in whioh the 
special conditions of London do not apply. 
8.4(i1).· The time-series correlation of bookstock expenditures 
In 8.3. I discussed the interperiod ~ime-series correlation 
of bookstock expenditures for the London boroughs using 
data of the years 1966/67 to 1970/71, and illustrated the 
matrix in Table 60.. The pattern is a self-repeating one 
and the coefficient of variation of per capita bookstock 
expenditures is stable at 0.25. For these years the lowest 
coefficient is 0.77, but for the period (e.g. 1969/70 to 
1975/76). used for the current (county) study it is lower 
(0.47) but significantly positive because: 
(i) estimates based on historical costs are used for future 
budgets, so that 'generous' and 'stringent' expenditures 
for particular boroughs are self-replicating; and 
(ii) the special conditions of London enhance autooorrelation. 
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Thus, as I explained in, the earlier thesis (116), "fe can 
dismiss regIlession models· expressing issues (for a ~in.g1e: 
yoar) in terms of oxpenditures on bookstocks (for a .single· 
yoar) 0.0 uoofulJ prediotivo modale booauoe of tho oxtant 
of tho autocorrelation of both variablos. If \-10 uoo 
absoluto valuoo of oxpondituros and issues tho valuo of 
n2 is very hieh (botween 0.78 and 0.91) "Then tho ued of 
an added variable (percentage of owner-occupied· housing) 
as an estimate of social class and reading habits is 
also included. 
Taking absolute values,(to give: just one example),the 
eQuation for 1967/68 data is 
It '" 560,000 +' 28.6Et + 12650St + U 
where I, E and S are respectively absolute values of 
issues and expenditures on bookstocks and the percentaroos 
of o\mer-occupied housing. The partial values of Fare 
respectively 48.171 and 9.558 for E and S and both are 
Significant using a 32 borough sample. \~e can, to some 
extent, eradicate' the effect of differences of population 
sizes, by usine a logarithmio reerossion 0CJ.ua'tion (as 
population sizes are more logarithmically than linearly 
distributed) : 
Log It 
'" 
2.955/ + 0.689 Log Et + 0.130 Log St + U 
but the extent of variationl explaineill (dismissing the effect 
of tho autooorrelation of both variables) would still be 
high (62% in this oase). 
I state this, an example of the effect of autocorrelation on 
the two variables for London, already explici·t; in the earlier 
thesis (116) but which further research indicated to be tho 
case for all years examined. (ll6a). 
The question is now '-1hether' there is such a great difference 
116. M. Phil Thesis (6. supra) chapters 11 to 14. 
116a. Autooorrelation, i.e. tho oorrolation of a variable i'lith 
itself, is speoifioally used in this ohap'cer to mean the 
oorrolation of oorresponding pairs of observations of a 
varial11e for two different years, e.g. t and t +3. MeaETC'QS 
of autooorrela'l;ion, e.g. the Durbin-\'latson statist iC, moasur0 
1:he autooorrelation of an ordered series, e .. g., t, t+l, '~+2 •••• 
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between the time series correlation of expenditures on 
books (per capita) of London- and that of English courLties 
as vTaS the case vlith issues (per capita). For example, 
would Table 60' s value 0.77 for a coefficienT\; between 
London's expenditures on books separated by 3-4 yea:rs 
also be typical of English counties? 
In fact, for English counties, the coefficients are never' 
as high as 0.77 for correlation of this variable between 
any two years t and t+3. Before 1970, the correlation 
coefficients were high (e.g. 0.55 between years t and 
t + 3, and 0.61 between years t and t + 2) because, although 
the counties did not have special oonditions of London: 
(e.g. special collections, boroughs reflecting wide: 
variations of reader's tastes) etc.) estimating of future 
expenditures was llirgely. historically determined, so that 
policies (whether expenditure: should be generous or stringent 
for a p~rticular COill1ty) tended to be self-replicating. 
But in the particular years that we are considering the 
position radically changed and counties' expenditures on. 
bookstocks ''lere even less self-replicating. For example,. 
the Pearson correlation coefficient betvleen expenditures 
on bookstocks for 1970/71 and 1973/74 is only 0.23, and 
is lower for autocorrelated pairs (t, t+3) fOr subsequent' 
years. The rank correlation; coefficients are also affect eli. 
For example,. Buckinghamshire ranked hif,hest in expenditures 
on books in 1970/71 with 33.7p per capita but 10\'lest im 
1975/76. In this county oorrelation, the performance o:£' 
this one county reduces the rank correlation coefficient 
(t, t + 5) by 0.06. 
A complete discussion of the 10\",er autocorrelat ion of 
English counties (both in. respect of issues mid books) 
is not possible because of the space constraint, but we 
may conclude: that London is, for both variables, a special 
cas~. Its issues per capita are highly autocorrelated 
because of different borrowing patterns for each borough, 
and its expenditures on books are highly autocorrelated 
because of (i) historical cost-based estimating (a conditionJ 
only partly applicable to counties) and (ii) specific 
book-buying emphases of each London boroueh, which I 
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propose to measure in 8.4(iii). 
8.4(iii) Inter-year consistency of expenditure patterns 
In 8.4(ii) I stated that the inter-year correlatiOlll 
of expenditures on books for London was a special 
case because of the specific' expendiilure patterns of 
each London borough". This can be briefly demonstrated 
by examining expenditures on the categories of books 
purchased (low-priced, medium-priced and expensive', and 
fiction, non-fiction). Before doing so, we should 
state: that despite: theDe special conditions (for 
London) the typical pooled values of 'single year' 
correlation coefficients (using Fisher's t) be.i;Heen 
quantities of books purchased and expenditures (0.875) 
are invariably higher than\quantities purchased and 
aggregate boo::stocks (0.632) or even bet\-leen expendi tures)( 0.796) 
purchased and aggregate bookstocks (all variables per 
head of population). So, the effect. of special collections 
and book-buying policy on single years' values of the 
variables should not bo overestimated for London. 
Yet there are persistent differences in, relative spending 
by boroughs on lOi-l-priced, medium-priced and oxpensive 
books. For example, using 1970/71 data, the coefficient 
of variation of aggregate quantities of books priced 
under 62-0-P' is 0.53, though that for the other hlO 
categories is lower' (those between, 63p and £2.10 and those: 
over £2.10), at 0.33 and 0.37 respectively. Further, 
the correlation coefficients between absolute values 
(frequencies) in the three categories are not perfect. 
, 
(yet they range from 0.66 to 0.73). Incidentally,:iit cnn 
be consistently shO\m that absolute values of jjssues are 
invariably more highly correlated \-lith quantities of 
expensive books purchased than with the othor two 
cfl,tegories. Evenl if we confine the analysis to lar[;e 
boroughs with dense populations(in. contrast i-lith smn.ller 
boroughs (e.g. Kin[;ston and Richmond) "lith higher 
social class content, that bet\-leen n.ggrogate (abSOlute) 
issues and a[;p;regates of expensive books purchased is 
0.528 but that betHecn absolute values of issues and 
of low-priced books is only 0.343. 
s?7 
Persistent inter-year spending patterns are best examined 
\'lith ratios. From 1967/68 to 1970/71 the mean ratio of 
medium-priced to 1m-I-priced books \'1as 4.48 and the 
standard deviation 2.5, the coefficient of variation 
0.55 indic<1ting w:Lde. differences of spending bet\'1eeru 
boroughs. These were persisten\ for the time-series 
correla.tion of this ratio produced coefficients bet\'1een 
0.74 and 0.86. 
On the other hand, the time. series correlati on. of the 
ratio of high-priced (over £2.10) and medium priced 
books produced 10\'len coefficients (normally bet\'leen, 
0.33 to 0.38), \'lith one exception. (that between the 
ratio values of 1969/70 and corresponding values for 
1970/71 exceeded 0.5). rrhere \'las also less variabili tYf 
for the grand mean of ratios \'las 0.81 and the standard 
deviation 0.15, a coefficient of variation of 0.19. 
Thus, some inter-period correlation of expenditures 
on bookstocks may at, least be associated \'1ith, though 
not necessarily attributable to, the proportions of 
10Vler-priced books acquired by each of the London. 
boroughs,. for they \'lere highly variable (inter-borough,) 
but highly correlated (inter-period) over time. 
Another aspect, of the autocorrelation of expenditures, 
on books that required study Has the ratio of fiction 
to non-fiction books. The inter-period correlation of 
values of this ratio decreased bet\Veen 1966/70 and 1970/71 
from 0.906 to 0.668. The grand mean ratio for these 
years i'1aS 1.12 but there was considerabl.e variation of 
standard deviation (for each year) between 0.256 and 
0.398. Although there was considerable negative cornelation. 
beti'1een issues per capita and the fiction/non,..fiction ratio 
for some years (e.g. -0.468 for 1969/70 and -0.357 foo' 
1998/69) this was not a persistent phenomenon. It need 
not fo11oi'1 that an increase of issues may result from a 
reduction of the fiction stock component. It simply means 
that in London those boroughs that acquire more fiction are 
generally identical with those. Hhose borrowing per capita 
is 10H. 
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other aspects of library bookstocks were studied with 
respect to the effect of their composition on the 
autocorrelation of expenditures on bookstocks and 
on the autocorre~~ion of issues per capita. An 
interacting ratio is th;~ between quantitieD of 
children's books acquired and agr,regate quantities 
of books purchased. It is highly variable, using the 
valuos of tho ratio bot\~eel1. 1967/6e and 19'fl/7~) fOl' 
the 32 London borour,hs, but does not correlate either 
with issues or with any of the other ratios that 
have been used in this subsection to study the 
differelwes in the compositions of bookstock. Borour,hs 
contain large differences in the proportion of child 
populations, and these differerlcea., inter alia, 
dictate the amounts of children's books acquired 
relative to a~gror,ate purchases. The full study of 
this ratio cannot be described ~ecauso of the space: 
. constraint. For example, Camden and Newham have widely 
different values of issues per capita but similar 
child/agGregate acquisition ratios. The absence of 
correlation may result from t,'lO compensatory factors. 
Low social class populations tend to have larger families 
and 10\-10r borrowing per capita, yet children (rather than 
adults)are tauGht to nne libraries. In sorno eo.8es, 
Child/ aggregat e acquittt;:m rat ios reflected child 
borro''ling patterns in imlliedintely previous years. 
Studies of data 'outside London' also indicated tho.t 
this. vlas the case. For example, in Swindon, prier to 
tho effect of the 1972 Act the issue data shm-Ied a 
decrease betvleen 1971/72 and 1972/3, but issues to 
schools increased (1.04 for fiction, 1.38 f~non-fiction 
and. 1.07 for project rnaterial). :::>ubseCluent book-buying 
was sensitive to this increase. Similar results \vere~ 
apparent in IJondon, ''1here, for example, the j\mior 
issues of Croydon for the same period were highly 
variable, and vlhere~ book-acquisition reflected junior 
issues. 'llhus the inter-year autocorrelation of expenditures 
on books and of issues per capita is not affected' by tho 
different value-oompositions of children's books acquired 
or of junior issues (relative to agGregate issues) but 
intra-borough studies shovled that, in some cases, buying 
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v/cis sensitive to prior use by children (in immediately 
previons years). 
'l'hus ,"e conclude 8.4(iii) by summarisine; that the 
inter-ye~r correlatioro of expenditures on books per 
capita of London are a special case compared with the 
English counties in the current study (e.4(iii) 
because of persistent inter-year differences iin the 
spending pat·terns of boroughs, that there is particularly 
am inter-year consistency in boroue;hs f expendit\1.re on 
low-priced books, seen in the· high coe·fficient of 
variation for this catee;ory und in the hiCh autocorrolation' 
between the values of low/medium priced book acquisition. 
ratios for any pair of years. The autocorrelation of 
expenditures on books per capita may be associated, '"ith) 
thoUf;h not entirely attributable to) the antooorrelation 
of this ratio for any pair of years. 'l'here is less 
autocorrelation of the ratios bet,,,een expensive and 
medium priced books, but there is hie:h oorrelation bet\·Teen 
absolute frequencies of expensive bookB acquired and: 
absolute values of issues. There is less evidence that 
autocorrelation of expenditures on books per capita 
resulted from other category differences (e.g. the 
ratio of fiotion to non-fiction books or the ratio of 
children's books acquired to aggregate. acquisitions) 
but there is an interesting, negative, correlation, bet'\'leerr 
the fiction/non-fiction ratio and the issues of books 
per head o,f population, thOUGh this is not persistent for 
all years. He can therefore argue that the autocorrelation. 
of expenditures on books for London may be attributable 
to category differenoes) as well as to special oollections 
and the self-replicating nature of historical-cost 
estimating. It is sufficient to eLc"l,mino Gomo of tho 
reasons \'Ihy (because of the co-operation between and 
special features of the London boroughs) there is greaten 
need for concern '\'lith the autocorrelation of London issues 
and bookstock expenditures per capita than Hith those 
of the OJunties in, our specific domain. of study in. this 
thesis. 
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8.4(iv). Subsequent studies of the effect of changes 
in expenditures on books on changes in issues per capita 
In 8.3. we concluded an account of the earlier research 
associated with the data of the 32 London boroughs 
by giving the results of tests to discover whether 
yearly and three-yearly change a in expenditures on 
books per capita produced yearly and three-yearly changes 
in issues per capita. 
Considerable work on the London data continued after 
the presentation of the earlier thesis (6). Correlation 
coefficients were calculated bet\'leen (i) changes in bookstock 
expenditure per capita and (ii) changes in quantities of 
books purchased per capita for each of the years from 
1966/67 to 1971/72, having re-examined (e.g. in 8.3(iii» 
some of the reasons for the disparities between expendi-tures 
on bookstocks and quantities purchased. For each pair of 
years: 
Expenditures on books (t) 
Expenditures on books (t-l) 
were correlated with 
Quan:ti ties of books purcl1~sod_ W 
Quantities of books purchased (t-l) 
The correlation coefficients were dissimilar for each pair 
of years. From the comparison between 1967/68 and 1966/67 
onwards the correlation coefficients are in chronological 
order: 
0.676, 0.388, 0.360, 0.613 and 0.311 
'rhe high correlation coefficient for Data 1967 68 
Data 19 6 67 
may be the result of a random process or may be associated with 
the buying by London boroughs after their reorganization 
in the previous year. It can be seen that despite the 
disparities of 8.3(iii) there is still good, though not 
necessarily significant~ correlation between increases in 
costs of books and increases in quantities purchased (or 
decreasos in some cases). Logarithmic correlation 
produced for this series of years the series of coefficients 
in order: 
0.718, 0.355, 0.356, 0.64]; and 0.386. 
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It can be seen that there is no significant difference 
betvleen the tVlo sets of correl2.tion coefficients. They 
are positive but not necessarily significant. An increase 
of real expenditure on bookstocks does not necessarily equally 
represent a quantitative increase in bookstocks for all 
boroughs. The diversities of 8.4(iii) are applicable. 
In this context, it should again be stressed that all 
studies showed greater correlation between increasea of 
expendi tur.ElJ on books and changes (increases or decreases) 
of issues per capita than between increases of quantities 
and char~es of issues per capita. Positive correlation 
coefficients can always be found, but they are not always. 
significant. The' t/t-I increasffiin the var~bles,bookstock 
expenditure per capita and issues per capita for 1970/71 
in terms of 1969/70 are correlated at 0.502, and the 
~ 
pair of variables for 1968/69 iin terms; of! 1967/68 are 
correlated at 0.203, and the pair, boolcstock expenditure changes 
per capita and issues per capita changes for 1967/68 in 
terms of 1966/67 are correlated at 0.248. But the extent 
of correlation is lower for some years. Some of the : 
poor correlation was later discovered to be attributable 
to the fact that some boroughs (6 in all) had used estimates 
of some issue subcategories (e.g. institution lending) where 
values Here not available. Recalculating the correlation 
coefficients for the remaining boroughs (26) produced the 
linear correlation coefficients between increases in 
expenditure on books. per capita and changes in issues per capita: 
0.659, 0.344, 0.315, 0.66J. and 0.322; 
for the years from 1966 to 1972; 
and the logarithmic correlation coefficientsz 
0.763, 0.421, 0.4J4, 0.625 and 0.285. 
It can be seen that the coefficients . are not invariably 
higher than those of the full set of 32 London boroughs 
(exc~uding the City). 
For this set of dat~ the correlation coefficient between 
increases of issues per capita and increases of bookstock 
expenditures per capita in 1970/71 over 1969/70 was higher(0.616) 
but the earlier correlation coefficients, between one year 
increases (or decreases) in both variables were not significantly 
332 
t · 
., 
different. Also changes in issues per capita (t/t - l), 
1969/70 in terms of 1968/69, were lag- correlated with 
increased bookstock expenditures; per capita (1968/69 and 
1967/68 respectively in terms of 1967/68 and 1966/67), 
i.e. t - l/t- 2 and t - 2/t - 3, but the coefficients were) 
not significant (0.28 and 0.29). 
Because of this lag- correlation I re- examined the 
three-year inorease vdriables of Table 63 using only 
the 26 boroughs; described above. The oorrelation matrix 
is shown in Table 64. The results are a little more 
encouraging, ~or increases in expenditures on books and 
quantities of books purchased are now significantly 
correlated for both overlapping three-year periods 
(0.651 and 0.584 respectively). Further, the expenditures 
on bookstocks (in terms of increases) are positively 
correlated with increases of issues of 1967/681;01970/71-
(0.289 and 0.335 respectively), but the F-value is 
not significant at the 5% level though higher than 
that (1.889) nbtained for all 32 boroughs. The 
best linear approximation associating these inter-year 
increases is: 
I t / t - 3 = 0.869 ... 0.106Et / t _3 ... u. 
where I and E respectively represent changes in the 
variables, issues per capita and expenditures on bookstooks 
over three years. 
One would not expect significant correlation)for the 
reasons given in 8.3., but again, if those boroughs 
that are known to have in-built hieh borrowing rates 
(aSSOCiated with the factors listed by Groombridee, 
discussed earlier) are excluded, the linear ooeffioient 
botween I and E is 0.513. This is not signifioant where 
n = 21, so it is preferable to revert to the hypothesis 
of '8.3. and assume that increases in borrol-ling do 
reflect inoreases in real expenditure on bookstocks, but 
that the effeot is, non-linear and inapplicable to those 
b h h ' 't ')\:. , oroug s w ose 1ssues per cap1 a a~ so h1gh that a 
'saturation' level has been reaohed, or to those whose 
issues per capita are high because of indigenQus Isocial 
oharacteristics. 
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8.1iv). Other limiti~£ factors 
Before >ve proceed to an analogous study of counties 
in 8.5. we must examine one other reason.> why the 
cases of the 32 London boroughs and the ~nglish counties 
are different. It is that, in London, bookstock 
acquisition did not reflect parallel development of 
new libraries during the period of the earlier thesis 
(6) while in the case of some English counties 
bookstocks and nm, libraries developed alonGside 
each other. 
Table 65 provides the complete data of London fixed 
service points and mobiles in the period of the earlier 
thesis. It is self-explanatory. Most service point 
frequencies were stable, but some (e.g. Camden) actually 
decreased'. 
Thus, \'lith the exception of Barking, where both bookstock 
and buildinG were destroyed and needed parallel 
replacement, there was no need for bookstocks to replenish 
new libraries at that time. Central libraries were 
partly replenished from original stocks (st. Pancrqs) 
and branch libraries were partly replenished from 
within the authority's area. A classical example may 
also be provided outside London. Hhen the 'shop-premises' 
library in,the Epsom and Ewell area was replace~ by 
a purpose-built library, the decrease of adult bookstocks 
at Epsom from 35,120 in 1968/69 to 32,860 in 1971/72 
partly offset the increase of adult bookstocks at 
Ewell Village from 24,860 to 29,440 over the same 
period. This is typical of the way in Which(Tablea 65a/b} new 
libraries are actually replenished except where the 
frequency of service points in the authority area is 
actually increased. In such cases a new set of basic 
bookstock has to be acquired. I have already shown in 
ear,lier chapters that in the case of the English counties 
from 1969/70 to 1975/76 the actual numbers of service 
points act,ually increased for some counties (e.g. 
Cornwall). In such cases one would expect there to be 
parallel increases in bookstock acquisition other than 
those that can be reGarded as normal 'revenue' acquisitions. 
Thus, when we examine CO~i! library bookstock expenditures 
in 8.5. it is necessary to categorise two distinct sets 
of counties (i) those where the increases in bookstcck 
expenditures per capita are associated with increases 
in frequencies of fixed servioe points, and may be 
twin-aspects of the same capital decisions, and (ii) 
those where a great deal of capital has been expended 
on building (e.g. a central library), such as Gloucestershire 
and Rutland, but where it is assumed that the bookstocks 
are partly carried over from earlier libraries. 
We oan now summarise the rElu"ults of this additional 
researoh of London boroughs pursued subsequent to tho 
earlier thesis (6). We have seen that London is a 
special case because: 
(i) issues per capita are more highly correlated to each 
other over time, refleoting pockets of high and low 
interest in borrowing, associated with social climate and 
other faotors and studied earlier by Groombridge; 
(ii) bookstook expenditures are also more highly 
autocorrelated than for the English counties, because of 
different types of acquisition, and to some extent, special 
collections; 
(iii) studies of partioular ratios reflecting different 
categories of bookstock acquisition did not, ipso facto, 
prove that they accounted for the autocorrelation of 
London bookstock expenditures (~specially fiotion/non-fiction, 
child/aggregate etc.), but there was evid.ence that the 
low-prioed/medium quantity acquisition ratio was highly 
variable and autocorrelated, indicating that some boroughs 
persisted in acquirinG more cheap books (relatively) than 
others; and 
(iv) London's bookstock aoquisition patterns are not 
signifioantly associated with service-point development, 
and. not with ne\'1 building, except in obvious cases such 
as Barking. 
l!'urther studies of London data under 8.4(iv) indicated. 
that the hypothesis of a non-linear association (effect) 
between real inoreases in expenditure on bookstocks and 
changes (inoreases) in issues per capita oould be upheld, 
p~rticularly for boro~ghB where issue data was reliable and 
t-lhere barrat-ling-interost \'laG nat very hiC;h for at her reasons. 
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8.5. The effect of expenditures on Bookstocks on 
issues in English counties betvleen 1969 and 1976 
Having studied the special conditions of London in 
8.3. and 8.4. we can nOvl examine the effect of the; 
expenditure on bookstocks per capita on issues per 
capita in the sample of English counties selected earlier, 
over the period studied in the previous chapters. The 
conditions of 8.3. and 8.4. sho\'1 that there is less 
need', in the case of the English counties, to be 
concerned with autocorrelative adjustment between the 
two variables. He may suspect that between the two 
variables the correlation coefficients for the counties 
for any single year are lovler, because there is greater 
variation (less autocorrelation) of both variables over time. 
Vie have shmm already, for example, that Buckinghamshire 
had the highest per capita expenditure on bookstocks in 
1970/71 but the lowest per capita expenditure four years 
later. Thus, we may suspect that, because there is a-
part-lagged effect, issues for any year do not correlate 
very highly with the bookstock expenditures for that year. 
A good example of this observation is that of the correlation 
coefficient bet'1een bookstiock expenditures and issues per 
capita for 1975/76 where, for the set of 39 counties, the 
coefficient is only 0.21, the F-value is insignificant 
(1.11) and less than 2% of the variation could be explained' 
by analysis of variance, even assuming that neither of 
varia;bles were autocorrelated, but we have already shown 
in 8.4. that there is some autocorrelation, though it is 
considerably less than for London. To some extent, this 
coefficient was affected by high values of single observations 
and by other extreme cases. For example, the Gloucestershire 
issues per capita for that year (18.2) were atypical and (l16b) 
though the bookstock expenditure per 1,000 of population 
was high (£402) the issues 'fere higher than could be 
attributable to bookstock expenditures alone. At the other 
end of the scale, Salop and staffordshire had 10V[ values of 
issues per capita despite moderate spending (£340 and £401 
per 1,000 of population). 
(116b). Although inclusive of issues to schools, it is still 
significantly high. 336 ~.;. 
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This year is illustrative, and to some extent, it is 
exceptional. Buckinghamshire's issues per capita are 
moderate partly because of good previously aoquired 
bool~stock despite poor current spending. 
We have already shown earlier in this chapter that, under .: 
normal oiroumstanoes, i.e. other than the Buokinshamshire 
case, current acquisitions are subject to most borrowing 
(over 50%) within the two years after acquisition. If we 
are to judse the effect of increases in the expenditures 
on bookstooks (either in real. or in monetary terms) on 
increases (or other changes) in issues per capita measure~ 
by indices I,J, K and L, it is necessary to obtain the 
drift of expenditures on books during the middle years 
of the period, because there is some autocorrelation 
(as I showed in 8.4.) in the earlier years 1968/69 to 
1970/71, and because the years 1974/75 and 1975/76 are 
pint-affected by the implementation of the 1972 Act. 
To measure the expenditures per capita increases in 
the form: 
E!penditures per capita on bookstooks 1973/74 
Expenditures per capita on bookstooks 1970/71 
provides the best three year index for the counties of 
the form used in e.3 and 8.4 for London. The increases 
are monetary, the mean of the index is 1.587 and the 
standard deviation 0.34. Thus the coefficient of variation 
is similar to that of London for the earlier years, although 
the conversion to real expenditure changes using the 
inflation indices of the B.N.B. anrt L.A.R. provided 
earlier, indicates that there \-laS a decrease in inflation-adjusted, 
real spending,with the acquisition of more paperbacks and 
c/leap books. l"or this total set the correlation coeffioient 
with index L is poor)0.12, as is the percentage of 
variation explained by analysis of variance (0.6) and 
the F-value 0.3. 
However, our study of fixed service points in 8.4(v) 
indicates that the very differences between the counties 
and London in terms of fixed service point frequency 
changes may dictate a categorisation of our 39 county sample. 
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If we compare Tables 44 and 65 we can deduce that in 
the cases of some counties, the fixed service point 'syndrome t ~'l'aS 
similar to London" for bookstock acquisitions Here not al~vays 
associated with fixed service point development, though 
there may have been increases of issues per capita 
associated with capital development (e.g. building ~ 
central library) \'lith no associated necessary increase in 
bookstocks.· These are cases such as Gloucestershire 
and Durham and we may add cases such as Bedfordshire 
where the building of a central library may have affected 
issues (for reasons explained earlier) without a necessary 
contemporary increase in bookstocks because of expansion 
of the number of new libraries. 
In all, the exclusion of such cases leaves the mean 
increase of expenditure on bookstocks per capita between 
19~O/71 and 1913/74 (in monetary terms) at 1.52,(i~e.;bY_\5Z%) ~ForC:ft '. 
particular set of counties where there is a. known increase-
in the frequency of service points and therefore an 
associated necessary increase in bookstock expend.i tureSJ 
per capita the association between increases in bookstock 
expenditures and index L (explained earlier) is a much 
more definite one. Oumbria witnessed considerable 
" ~ 
building of libraries in new locations, North2,mpton several 
!" ne\'l libraries iil the period 1969/70 to 1913/14, al'l did 
Northumberland, Cornwall, Leicester, Norfolk~ Berkshire, 
Wiltshire, Somerset, Derby, Ha.mpshire,. Cheshire~, K~nt and 
Lancashire" It is this group and similar counties~ 
where there was either (i) a known increase of the frequencies 
of full-time points between 1969/70 alid 1973/14 or (ii) an 
expansion- of bookstocks for other capi"ta1 reasons, 
association with increases of part-time service points 
and mobile libraries, that provides the best correlation 
coefficient between the increase in bookstock expenditures 
per capita (1970/71' to 1973/74) a.nd issues per capita 
measured by indexL. (measuring increases between 1910/71 
and 1975/16)~ 
In the case of this particular category, though the mean 
increase in expenditure on books per capita is lOl'1er, at 47% 
(1.47), the actual correlation coefficient between the 
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increase of bookstook expenditure and index L is 
0.755, the sequential F test produoes a significant 
F-value (25.13) and the regression equation is 
L = 0.904 + 0.115E t-2 
t-5 
+ u 
where L is index L earlier defined in this thesis and 
E t-2/t-5 
represents expenditure increases betHeen 
i970/7l and 1973/74. But' this regression equation 
applies only to a subset of the data, that where there is 
complementary increase in the frequency of servioe points, 
and some excluded counties such as Glouoestershire must 
be explained by faotors inappropriate to this equation 
\'lhere the increase denoted by this county's value of 
index L may be attributed to central capital development 
and the effect of sohool issues on the statistics, rather 
than to any inorease in expenditures on bookstooks. 
8.6. Summary and Conclusions 
These are provided in Chapter 10, 10.2. Conclusions 71 to 78 
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Table 55. An Analysis of Some Date-Stamp Studies 
Details Li brar;y: Sam£l e s, 
A B C D E 
Issue Frequencies 
Year 1 915 453 221 223 815 
2 541 288 139 154 510 
3 467 203 102 116 402 
4 222 121 52 62 199 
5 184 69 21 31 141 
6 118 36 13 17 99/ 
7 104 16 __ 9 12 58 
Relative Frequencies 
,-
Year ,1 . 35.9 38.2 39.1 36.2 36.6 
2 21.2 24.3 25.0 25 .. 1 22.9 
3 18.3, 17 .1 18.3 18.9 18.1 
4 8.1'.. 10.2 9.3 10.1 9.0 
5 7.2- 5.8 3.8 5.L ,6,,4 
6 4.6 3.1 2.3 2.7 4.4 
7 4.1 103 1.6 1.9 2.~, 
Aggregate. 100.0 100.0 100.0 100.0 100.0 
Aggregate Absolute 2551 1186 557 615 2224 
Frequencies 
-
Sample Size 200 100 50 50 100 
. 
Mean per Book 12.75 11.86 11.14 12.3 22.2 
Notes 
1. The libraries were respectively those of Ponders End, 
Haltham Forest Central, Hadleigh (Essex), Rayle (Corm-lall) 
and Enfield Chase Central. 
-' 
2~ The above values require readjustment because of the 'steady 
-state' nature of information, i.e. I future issues! of ne1-l 
books are omitted. If typical values 3810, 25%, 17%, 11~ 
5%, 3'/0 and 2% are adjusted using the 'Heighting factors 
I 
I 
, 
-
7/7, 7/6, 7/5, 7/4, 7/3, 7/2 and 7/1 respectively and then 
readjusted t~ add to 100%, the resulting values are 29%, (approx). 
23%, 15%, 107;, 8%, 6% and 4~. This is a near-exponential 
distribution, yet it is still true that about 50% of 
usage takes place in the first ti-TO years f i. e .nigh obsolescence. 
3. The 10\1 means of date-stamps per book for A,B,C and D result 
from using on-shelf and therefore least-popular books, 
taking, early non-fiction categories. In the case of E the 
biographical section was used. Small trolley samples of 
fiction indtcated that if high turnover books had been studied 
mean usage Hould.have been higher. Further, many of the books 
had been in stock for one or two years. See the note 2 above. 
4. The means sre, in any case, atypical for inter-book issue 
distribution is highly ske1'1ed, 407b were stamp.ed~_ less than 8 
times, 38;00 oati-reen 8 and 20 times, 205-0 betvJeen 21 and 40 
times anc. 2;::0 over 40 times in the Ponciers End case. 
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Table 56. Some correliJ,t ion coefficients showing the 
relationship between issues per capita and (a) 
exponditure on books nnd (b) quantities of .boolec-o purchased. 
Issuos of Books per CaEita 
1968/69 1969/10 1910/11 
Expenditures of 1300ks 
per Capita during ;)rears: 
1961/68 0.663 0.615 0.611 
1968/69 !~ 0.698 0.639 1969/10 0.138 0.682 
1910/11 ~ 0.133 
Quantities of Dooks 
purchased per capita 
during years: 
1961/68 0.559 0.600 0.505 
1968/69 ~ 0.690 0.609 1969/70 0.698 0.630 
1910/11 ~ 0.693 
-
lJotes. 
1. The above correlation coefficients are b(1,sed on data 
for tho 32 London boroughs (except the City of London). 
2. Because of inter-period autocorrelat ion of the three: 
variables concerned it cnnnot be argued from the 
above coefficients (thouf,h siGnificant) that 
either of the two variables necessarily affect the 
issues of books Dcr capita, but: 
3. Both variables are highest correlC',ted to the issues 
of year t than are the variables of years t-2, t-l 
etc, indic~:1t ing that a 'laeged effect' is not likely; and 
4. Expenditures per capita are more highly correlated to 
issues pOl' capita than~e quantities purchased per 
capita. 
5. 'l'he text indicates that there are exceptions to 4 .. 
above. 
6. Although tho coefficients a.re not shown botHeen the 
issues of period t, and the purchases and expenditure 
of periods t+l, t+2 etc. some trial results showed 
that the values of correlation coefficients began 
to decline after year t in each case. Thus, it is 
unlikely that quantities of books purchased and 
expenditure on books result from issues of books, i.e. 
tho .. r9.~<2. of that hYl'othesised. 
"1\ 
, 
I 
'1 
Table 57. Adjusted Figures of Inflation on Books 
showing 1966/67 and Chain Index Alterations. 
Year L.A.R./ Index converted Chain Indices of 
B.N .B. to l266L 67 base Annual Inflation 
Index Rates 
1965/66 114.3 89.3 -
1966/67 128.1 100.0 12% 
1967/68 149.8 117.0 17% 
1968/69 159.3 124.4 6.3% 
1969/70 193.2 150.9 21.2% 
1970/71 212.2 165.8 9.4% 
1971/72 222.0 173.4 4.6% 
Note 
The first column values are constructed from two sources 
(i) The Index of Book Prices (Library Association Record, 
August, 1973" pp. 159 et seq); and 
(ii). Department of Educntion and Science: The Purchase 
I 
I 
of Books by Public Libraries, Table 3 page 8. (HMSO 1972). 
TaGle 58. rpable of actual London mean inflation values 
constructed from the mean costs per book for London 'boroughs 
~ POEulation Purchases of Books Physical post per Increase 
per 1,000 Actual Purchase::: Book on I (Mean) previous 
£ £'000 year 
1966/ 67 7,909,000 249 1973 2180193 £0.90 -
1967/68 7,876,230 272 2146 2122274 £1.01 l r ' 5ci c.. /0 
196(\/69 7,75C;,610 295 2294 2140314 5.:1.07 5 8% • l 
1<:}(J9!70 7,699,Ol)0 319 ?456 ?145047 521.15 6 o«~ • / I 
1970/71 7,607,500 361 '2748 ?14348? £.1.28 12 0<'" .• /0 
1S)7l/7? '7,413, GUo 401 2971 ?110'785 £1.41 9.8;b 
'-----~--.- ....... _---- -- -- -- ---------- -------------
rates 
(i). The explanation of differences between the two sets 
of chain ii:dices lies in: 
(a) the differencos in amounts of 101'1 cost books purch:·.~"ed 
for London; and 
(b) int or-puriod lo.gs and the move to 1m'lOr cost books 
lD:to in tho period. 
(ii). Fro:n .the h;o tLl-b1es it is C'.l)p~.rcct that thoro is a 
30~ co;c;t incrc;"sc betueen 1967/()(> Ll-nd 19'70/7l. 
3t1? 
----
0 
~ -"-
- "" 
." 
, , 
~ - -. ~ - • * ,. 
"' 
...... , 
- -, 
Borough 11966/7 2/1 1967/8 3/1 1968/9 4/1 1969/70 571 
- , 
-Barking i 147 1.25 184 1.36 200 1.66 245 2·l2 Barnet ,252 1.19 301 1.26 ' 319 ].43 360 1. 2 
Bexley 19(3 1.14 225 1.31 259 1.34 265 1.57 
Brent 228 1.04 237 1.15 263 1.32 302 1.39 
Bromley 1183 1.02 186 1.15 211 1.55 284 1.911 
Camden 428 1.11 475) 1. 25 535 1.37 585 .1.56 
Croydon " 160 " 0.94 151 1.11 177 1.24 199 1.55 
, Ea1ing 222 1.10 244 1.26 280 1.34 297 1.46 
I Enfield 281 1.12 323 0.91 280 ,0.,94 270 1.05 
! Greonwich 254 1.02 260 1.01 211 1.15 293 1.30 
, Hackney 284 : 1.05 298 1.09 309 
r-
13 322 1.17 
Hammersmith 222 1.13 251 1.3h 292 1.45 323 1.62 
Haringey 204 1.04 212 0.99 203 1.17 239 1.42 
Harrovr 189 1.26 
, 238 1.21 241 1.43 211 1.61 
Havering 340 0.69 236 0.74 252 1°.78 267 ' 0.85 Hi11ingdon 238 1.03 245 1.08 258 1.10 261 1.18 
Houns10w 289 . 1.17 339 1.j2 383 1.30 377 1.44 
Islington 224 1.40 ' 314 1.60 358 1.70 380 " 1.68 
. Kensington 233 1.08 251 1.09 255 1.19 I 277 1.42 Kingston 225 1.13 ! 255 1.28 288 1.32 298 1.41 
Lambeth 297 loll 330 1.15) 342 1.21 I 359 ' 1.19 I 
Le"risham i 245 1.12 274 1.22 299 1.37 337 1.31 
Merton 206 1.12 . 231 1.21 249 1.32 j 212 1.51 
NeHham 175 , 1.19 209 1.21 . 213 ,1.37 240 1.55 
Redbridge 229 1.07 : 246 1.30 ,: 297 1.30 297 1.42 
Richmond )235 ' 1.09 257 1.35 ' 318 1.39 326 1.62 
SouthHark 236 1.18 A 278 ' 1.32 313 1.46 345 11.56 
;270 : Sutton 1.11 \ 300 1.31 355 1.27 f 342 ' 1.39 
, Tm"ler Ham. 244 . 1.12 273 1.20 r 292 1.35 , 330 1.53 
Ha1tham F. 285 , 0.99 281 : 1.06 '1 303 l.C9 312 1.01 
Handsworth 265 I 1.13 299 1.17 ~ 309 lo?'2 324 ,1. 35 
" I"/estrninster· 438 loll I 484 : 1 .• 27_, !56 __ 1.38 604 1.49 L. 
Table 59 Expenditure on Books (per 1,000) 32 Boroughs 
Note. The intermediate columns (2/1, 3/1, 4/1 and 5/1 express the per 
capita expenditures of years 2,3,4 and 5 resgective1y as 
197((:)/1.' 
J11 09 
311 
316 
, 
350, 
669 
249 
324 
302 
330 
333 
360 
290 
305 
289 
281 
418 
377 j 332 
317 
353 
322 
311 ! 272 
326 l 381 368 
1 375 
373 
·1 289 
J 358 
652 I 
indices based on year 1. Hith some exceptions these are incre&ses •• 
- -
....... ..... ._." ~ _" _r.,. ____ ,,_.,,_. 
'"" 
" ., ~ 1966/67 1967/68 1968/69 1969/70 1970/71 
." ,."..' '" . , 
-" 
1966/67 1.000 .901 .864 .830 .770 
1967/68 .901 1.000 .966 .936 .876 
1968/69 .864 .966 1.000 
.974 .921 
1969/70 .830 .936 .974 1.000 .966 
1970/71 .7'(0 .876 .921 .966 1.000 
. ",~."."'" ,~~. .. 
.,' ... 
Table 60 Correlation Natrix - Book Costs per 1,000 
32 London Boroughs - Years 1966 to 1971 
- S ...... lfj.?Liil' .. ¥i.l"f"5C·.Iit-ihJ;5il[Y· ti·'·!~f.. .:.... __ l .. z: ..•. tt ~i l' (}rT~'J.'H.:r~ 
~)43 
~rough ,1966/~7 ~ 1?67/68 "(' 196~/?9 ,196;/7~-'-:~'-i970/i~ 111';;71/72 
Barking 25188 1.24\ 31298 1;08 f 33980 1.21 41150 1.25. 51673 1.1r 57587 
Barnet . 79926 1.19 ~ 95051 '1.06 (01038 1.12 113277,1.13 ,128190 101j,~i145974 
Be):ley 42734, 1.14~ 48542 ~1.15t 560001.02 57158 1.17 1; 66936 1 014,i 77583 _ 
67222 ' 1.04 ~ 69660 ~ 1.08 f 75026 . 1~13 85064.1.03 88033 f, 1.0~-: 92962 !, Brent ~ ~ t J [.! ~ 
Bromley 55418 1.02; 56506 ~ 1.14t 64268 : 1.34' 86299 ~ 1.22 !105793 ~ 1.1il118096 . 
Camden 102693 1.10 1113107 ~ 1.10: 23995 .1.08 133586 1.12 ~149305 ~ 1.12fil 166565 ~ 
Croydon I· 52350, 0.95; 49834 ;; 1~17 f 58500 1.11 65285 1 1.25r 81732 t 1.0C 81847 ; ~,' ~ I' ., 
Eaiing 67535;1 1.09! 73902 ~ 1.13 ~ 83880 ; 1.06, 88553 ~ 1.08' 95766 ( 1.055,104773 : 
}1nfield 7696511.12; 86284;. '0.87 f 75032 '0.96 71-951 11•10 : 79411 ~ 1.051, 86399 . 
Green1c 5902011.021 60;1:35 . 1.04~ 62420' LOT 67029 1.12! 74821~ 1.1~ 82901 ; 
Ha,ckney 71422 '. 1.041 7.-4.030 ; Lod 75203 .1.02[ 76997 ; 1.01; 77854 ~ 1.0at 83699 ~ ~:; 
I ..., \ t.. I. ? Jr. I: 
Ham'sth ,47553
1
' 1.12.~ 53321 L08~., 5n95 1.0S: 62412 :1.08; 67710; 1.1178851 ii' 
Har'gey 52114 1.04f, 5394~ " 0.93 ~ 49936 1.16~ 58042 ~ 1.19' 69267? 1.121 77838 ; 
i l!' I ~ , \ HarroH .39627l1.25i 496:34 I 1.01~ 50305' 1.12: 56.190 I l,11" 63031; 1.11, 70011 ! 
Haverin 85214~ Oo7 0[ 5933:6: I: l.07r 62577 1.06 67564 i 1.08: 72938~ 1.16 84473 ~ 
Hil'don, 55566;~ 1.04r, 57538 i 1.06f: 61178 ! 1.011 62047 j 1.07" 66426 ;1.19 79227 f" 
~s'ton , 5730611.391 S0090 i LOS! 86729 i. 1.04~ 89841 ~ 0.95" 85814r 1.~,0 86014 t 
h.ens. 50316 a L07{ 53647 ~. 1.00; 53849 ,1.07lt 57863 ~ 1.17 67803: 1.21 82329 t 
Kingstor 32910 ill.13! 37159 i 1.12i 41639 . 1.031 42842 i 1.06 45348' 1.2C 54307 f 
Lambeth, lOl073-! 1.10i?Jj1.582l1.01~112850 1.04{117008,: 0.97 113655;1.11125684 ~ 
Le'l'l'm 7105311.121' 79540' 1.061 84201, 1'131953001~ 0.95 i 90065 1.10 99167 l' 
"I,'ierton 38044i11.11 42339 ~ 1.09t 45962 1.09; 50068: 1.13 56524k 1.06 60055 • ~t.NeWham I 4534811.19~ 53953 I.' 1.01, 5455911.11160539' 1.11 674371' 1.19 80340 ~ 
t Red! ge I 56619 i 1.07f 60576.~ 1. 20; 7.3162 ~ o. 99~ 72840 ,: 1.09 79333 1.07 85375 r 
South
'
k 71974~ 1.16, 83675 . 1..101 91922 : 1.091~1004361' 1.05 104959 1.141120050 
Sutton I' 44909 i 1. 101 49641 : 1.19' 58884 0. 97 ,. 57035 1.09 62566, 1 0 00 62626,:;0 
T.Hamo 49485 i L09i 54146 ' 1.04! 56252 ' 1.10~ 62113 1.09 68021 1.03 70200 
Haltham . 683591 0. 981' 669241~.' 1.07 71828 1.02' 73618 0.92 67999' 1.26 85835 I 
··'\fand1th 88066 l:i 1.12 99058: 1.00' 99459 1.04 103513 1.10l 113810 1.28 145567 
iiest'r •. ,1512~11:0112=~2~ .1:0~ 1~~~~9 1:o.7,.,1~5,~81 .. =~~11?2S7,1 ,1,:.06 .~6=464 •• 
Table 61 G2.1cu1ation of expcllcli turc UpO:l books fron Public Library 
StatistiCS, and rates 'of increases in ex:ocnditure upon books- 32 London borouc;hs 
.8n J1Ui1i\IRW1l1 i&'Mi ..... ,.9r'..M'Jit1 • .!B~'P~@I'!l.:k~. L.~:y;'ncyry... ...... ~::-Ci-r."d"~"'T7T ...... ~i77'Z~ m::ct1'1.7~~--·tw-~:a:s.r:"r:r _141L' Q:.-' t -::-.- ;'.GG'T.!3:: •. £J?<.Z!£:!.t3_~it::'!!h! ... ~ ... 
Note All expenditure values are in pounds (£'s). 
Also note that rates of increase bet,-.'een years are in the intervening columns: 
thus, for Barking, for example, Expenditure 1967/68 _ 31298 _ 1 24 
Expencli ture 1966/67 - 25188 - • 
344 
- - ._.'7-779·-11 
I Borough 
I 
.. - - --' ~.----
1969776 '-19701Tl-1T:l:J'TZ 
-
~!:Tgn=l~~:.~:: M~·--~--19687 69 
. ...: - ........ - -
Barking 
Barnet 
Bexley 
Brent 
Bromley 
Camden 
Croydon 
Ealing 
Enf'iel~. 
Greemlich 
36141 1.38 50218 0.80 '40462 1.11 44940 1.09: -49629 K>:89 , 43,65 
81775 0.90 74283 1.19 88422 1.06 93895 1.11 103861 1.06 109827 
50258 1.09 55289 1.06 58815 0.93 55127 1.00 55270 1.03 57188 
76875 0.97 i 74879 1.00 74989 1 .. 00 75644 1",00 . 75618 0.90 677381 
89424 0 .. 71,1 63638 1.06 67773 0.98 66654 1.23 81803 1.00 81738: 
903 oz. 1.03' 93500 . 1.11 104290 0.98 103109 0.92 95293 1.07 102278 
58446 . 0.78 : 45640 1.16 53093 1.13 60038 1.50 90022 0.62 . 55786· 
73430 0.95 k 70079 ; 1.13 79226 1.04 82466 0.93 76837 ,0.94 720881 
I I 
80030 ,0.99.: 79577 ; 0.84 67617 0.80' 54764 1.07 588820.93 54667 
, , 
62438 '0.97 60853' 0.9.4 57269 1.02 58862 1.01 59493 :1.02 60528" 
;1 Hackney I 8668a, 0&96 ' 82958 ~ 0.94 78286 0.93 73532 0 .. 93 68422 '0.99 67593-
Hammersmith! 53324' 1.04: 55559 .1.00 556771 1.04 58351 0.98 57647 '1.07 61962 
, . 
.J Haringey 49768 ( 0 .. 97 . 48652 : 0.89 43765 1.21 53012 1.02 5442e 1.00 54375 
Harrow 404181~ 19341. 54248 i 0 .. 83 45i317 1.03 : 46830 1.05 49188,0.98 48706 
~ lI~vering 105512:: 0,.58 : 61577 i 0 0 88 5~2'O.97 j 53004 1.01 54027 ;1.00 5~158 
Hi11ingdon 55157.0.96 53054 ll.00 53506 1.07 57656 0.86 49921'1.07 53257 
i Hounslow 64219 I,' 1.06 1: 68319 11•04 710551~0.87 ,62280, 1.10 68585 :0.87 59356 
1 Islington 72263. 1.17.: 84849 I 0.99 84040 1.05; 88758 0.83 74507,.0.87 65187 
~ Kensington 57029, 0.95 . 54700 ! 0.89 4921210.94; 46327' 1.09 . 50924; 1.07 546921' 
, Kingston 34433~'i 1.13 . 39163 ; 1.00! 39197 0.96, 37938 0.95 35746 ?09 38847 
t Lambeth 112561: 1.04 118147 : 0.96 114269; 0.92 105771 0.90 94759.1.18 111370: 
f L~"isharn 74596' 0.92 ' 68945 ': 1.09 75725,1.04; 7909~ 0.84 610430.99 666071 
t ~'lerton 43907 0 0 97: 42600 '0.99 43216 1.06 I 4588~ 1.01 464990.88 40822., 
1 '. . I 
t Newham 53781 0.83, 44504 : 1.21 54095 0;,85 i 46125.1.01 46875,1.16 54507 f 
i Redbridge . 62416 ' 1,,34 ~ 83824 ; 0.83 703011 1Q22 i 85833: 0.70 602220.94 56898 1 
Richmond 48623 0.97; 47531 ; 1.16 55239 0.97 j 53954, 1 .. 05 57049:0.95 54352 
Southwark '67618: 1.15 ; 78248 '1.06: 83322 1.14, 95506 1.16 110829,:0.82\ 90919";. 
\
• Sutton , 50141 ' 1.00 ; 50488 i 1.02 519991 0.891146576 1.05 48960 '1.46111332 -
. T.ower K~ ; 55946 1.12 i 62752 0.93 58475' 1.01 1, 59355 1.00 . 59515 '0.92 f 550°1 
i'la1tham F. 77815 0 .. 801 62378. 1.16 72687 0.84)' 61525 0.99 60993 '0.97· 59403 
~. ,£\ !d f HandsvlOrth ,104019 0.89 j 92914 1.02 9537v 0.96;n 92106 0.94· 86752 : 1.12 96745 
t Hestminster 110830 0.89 I 98908 0.99 98833: 1.01!~100122 0.94 94483' o. 95 89919 III' 
.. -
Table 6~., Calculation: of quantities of books purchased by public 
~ibr8,ries during 1966/72 a.nd ::.ates of incl~ease ill; purchases - 32 London Boroughs 
Note that rates of increase betHeen years are in the intervening columns: 
thUS~ for :Barking, for example, 9,uantities 1967 68 "".50218 :: 1.38 
Quantities 1966 67 36141 
345 
t.:;: 
. ... '. . •.. :')';'1 ', ,,<'~';~' 'i~;'5~~~~t,~fl t 
, . i- .~.::: ~ .... 1 j ~ Borough l~~~~~~;~ Issues 1970/71 , "g~lip8 t Barking 1.200 1.634 .630, Ii ~43 o;§1rb. '" 
Barnet 1.041 1.417 1.269 ' 1.148' f~398 ' 
, . ~ . 
. . 
Bexley '~ii956 10337 1.379 1.097 0 .. 9'99" 
Brent 0.937 1.265 1.263 0.984 " .1.,010.,> 
. ' . I Bromley 1.009 1.557 1.61J2 0.745 ' 1.280, " 
" ' ,1~~19'? , ' Camden 1 • .0.00- 1.300 1.320 ' 1.142, " " 
I C;Oydon 1.035 1.247 1.640 1 0 027 ' :'i.cj[2.> 
-
'1:096.):" l Ealing 1.042 ,1.311 1.296 1.12)" " . 
1 Enfield 
,', 
1.057 ,0.935 0,!92O 0.684;. 0.740 
Greemliah 0 .. 983 1.136 L.244: " 0-'943 ' O.977t 
f'.Tac1:Jiev 0.977 1.078 1.047 0.848 '0.825 ... 1 - u 
! Hammersmith ' , (Y. J Po 1 .. 312 1.251 1.094:; 1.038 
Haringey 0.739 1.114 1.284 1 0 065 1.119 
" 
Harrow 1.101 ]1 0 423 1.270 1.159 .0.,907 
Havering 1.036 0.793 1.229 0.502 . 0.877/ 
110117 
, 
Hillingdon 1.103 1.154 1.045 0.941 
Houns10\'j 1.060 1.288 1.216 0.970 '1.004 
Islington 0.930 1.567 1.071 1.228 0.878 
Kensington 1.007 11.150 1.264 0.812 0.931 
Kingston 1.085 11. 290 1.220 ,', ' 1.102 0.913 
Lambeth 0.932 11.158 1.019 0.940 0.802' 
Le.visham 0.954 1.341 1.132 1.060 0.972:. 
r·1erton 1.085 ,1.316 1.335 1.045 1.092-, 
NeHham, 1.005 ll.335 1.250 .).858 1 0 053 
, RedbridgB -. 1.076 :1.286 1.310 1.375 0.718 
Richmond 1.045 ,1.361 1.447 1.110~ 1~200 
s out hYlark 0.932 1..395 1 .. 254 1.412 1.416 
Sutton 1.006 1.270 1~260 0.930 0.970 
TO\'ier Hamlets 0.869 1.255 1.256 1.061 0 •. 948 
Haltham Fores; j 0 .. 992 1.077 10016 0.791 0.918 
H andsvlorth 0.934' 1 .. 116 10149 0.885 0.934 
Hestminster 0.966 1.263 1.220 0.903 o. 955~ 
" 
::~Jl~~~~J~~~~,}~}~~~.J..f~~~l~~]:.E; 
~. These calculation~ of three:-year 'overall t indices(to obviate 
random and epi'=3odic disturbances 8,ssociated Hith one year changes)are 
explained in the text. trhey compare issues, expenditure and purchases 
for associated per~ods. 346 
.~,. 
. I 
\ •• ! , 
~' . I 
'\ ~:' ; 
. . '.. \ ~ 
~:;i '.". II 
.... " 
:'! 
.::.: 
.~.. ,:J 
~' .' 
f'~ 
c 0 fH~ L- U\T ION 1 '/ f\ r R I X 
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.. 
-=:::::::::::::' x ( 1> X ( i) 
X ( 1 ) 1.000 .5 'tl .L85 I 
X ( Z) .,47 1.000 .. 176 .~84 .2'13 . I X ( 3) • 6 ~ 1 ", .116 1.000 .1'-)0 .Ob~ I 
I X ( 4) 0.28~ .. ? nit • 190 1. uoo -.OJ~ 
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').lablo 64. Correlation Matrix for the variableG of 'l'able 63, 
(see 8.4(iv) for explailation). 
,. , 
.. a ......... - . 
)o;rough 1966/67 1967/68 ' 1968/69 ' 1969/70 ~910/71 ,',19711'/2 J 
' " 1\1 P r.I F P J.l 1i' P J.[ 11' P II . , p, 11 l!' P it 11 
Darkinp' " 8 3 - 8 4 - 2, 4 - 8 4 - 8 4 - U 4 -0 
Barnet 16 - 2 16 - 2 16 - 2 16 - 2 ./16 - 2 16 -' 3 
\ -, 
Bexley 13 I' 2: 13 1 2 13 1 2 12 2 2 12 2 2 12 2 2 
Brent 12 
-
1 12 - 1 12 - 1 12 - 1 12 - l' 12 - 1 
Bromley 14 1 3 14 1 3 14 - 4 14 - 4 14 - 4 14 2 : ~ Camden 17 
- -
17 - - 16 - - 16 - - 14 - -. 14 -
Croydon 16 1 16 1 (I) 14 1 14 1 14 1 '- 14 1 I - -. - -
:8a1ine 12 1 4 13 - 5,:' 13 - 5 13 - 5 13 - 5 13 - 5 
Enfield 15 - 1 15 - 1,_ 15 - Ii 15 - 1 15 - 1 15 - 1 
Groemlich 13 
-
2: 13 
-
2 13 
-
2 13 
-
2 14 
-
2 14 2 
: I! Hackney 16 3 - 16 3 -. 16 3 - 16 .3 - 16 3 - 16 3 
Harnrnerr:;mi th 8 1 8 1. n 1 8 , 8 1 8 1 II 
- -
0 
- -
.L 
- -
Harineey II, 
- 3 11 - 3 11 - 3 11 - 3 11 - 1 11 - 1 I 
HarroH 10 
-
1 9 - 1 9 - 1 9 - 1 9 - 1 9 - 1 
IIo,Verine 10 - - 10 - -. 10 - (1) 10 - - 10 - - 10 - il Hillinedon 14 
-
2 13 3 2 14 - 2 15 - 2 15 - 1 15 -
lIounsloH 10 - - 10 '- - 10 - - 10 - - 10 - - 10 - -
Islington 11 1 
-
11 1 
-
11 
-
-. 11 .-
-
11 
- -
11 
- -
Kensington 6 - - 6 - - '6 - -. 5 1 - 5 1 - 5 1 -
Kineston 8 
- -
(3 
- -
8 
- -
8 
- -
8 
- -
8 
- -
Lambeth 14 - 2 lie - 2 (15) - 2 14 - 2 14 - 2 14 - -
LeHisham 114 - 1 14 - 1: 15 .- 1 15 - 1 16 - 3 16 - 3 
j·iorton 9 - - {) - -, 9 - - 9 - 1 9 - 1 9 - 1 -' 
]m·rham 14 
- 3 po~ - 3· 10 - 3 10 - 3 10 -3 10 - 3 
Redbride;e 9 4 2 11 4 2 9 4 2 10 2 2 10 2 (-) 10 2 2 
Richmond 11 1 
-
11 1 -. 11 1 
-
11 1 
-
11 1 
-
11 1 
-
Sou'l;hvrark 18 
-
2 18 .~ 2 19 
-
2 19 
-
2 18 
- 3 18 - 3 
Su·~ton 8 2 
-
8 2 
-
8 2 "- 8 2 
- 7 1 1 8 1 1 
TOHcr Harq1ets 14 1 -. 13 1 1 14 - 1 14 1 1 14 1 1 13 1 l' 
Hal tham F'ore£ 13 - 1 13 - - 13 - - 13 - - 13 - - 13 - -
',iand:=n'lOrth ' lLf - 2 14 - 1 14 -1 13 - 3 13 -I 1 13 1 2 
Hcstminstcr 11 2 
-
12 3 
-
12 3 - 12 3 - 12 3 l' 12 2 1 
---- --- ~---.- _L-_ 
'rablo 65'- Ful1:...tirnc, part-time and mobile service units, as given in: 
Public Library Statistics - period 1966/1972 32 London Boroughs. 
"\.. 
Key: F = full-time libraries, P t::: pa.r."t-time libraries 111 '" mobile librarie 
Figures a~:lpeD.rin~ in brackets () a.re those Hhich althouGh taken from Public 
Library ~-)tatistics appear to be incorrect Hhen the tota.l information is revicued. 
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Table 65a. The Eps<?E!.: __ Ewe.Jl.~E.fft0J. 
Falling purohases and inoreased issues 
t (20) 
16 (201~~4814 A (18419) 
)(:::::::::: ~)( 15668 
1.\ 
(17634) 
121709 t- (15) 
12 .? o ________ ~ 421 121978 ~ V1 
° 
() 
If9712 ~ 0 0 
0 0 
0 0 
-0 - .-0 
-Cl ~ ~ (10) -
8649,9 910874 8 '-' 877855 '-' 
~ ~ :j ~A 
4 ~ 
.Yo -I- (5) 
,;. 
0 ~ ci2 0 
0 (Costs (),are lagged by one year). ~ 
¥--'VlVv~ 19
69/70 1970/71 1971/12 
-
(1968/ 69) (1969/70) (1970/71) 
Key 
",. t---y... Book Purchases 1969/72 
A ~----~ Book Purchase Costs 1968/71 
(i& 
"'- Q) Book St ocks 1969/72 
:Q --0--0 Issues of Books· 1969/72 
Notes 
1. This table is presented to clarify the statement made in 
chapter 8 in respeot of the effect of the opening of Ewell 
Village library in February 1970 on issues. (See 8.4(v». 
2. Although issues seem to move in the reverse direotion to 
stocks, purohases and lagged costs, the large inorease in 
issues in 1970/71 is wholly attributable to the opening of 
the new Ewell Village library whose adult seotion issues 
alone rose from 94~670 in 1968/69 to 119,000 in 1969/70 
to 305,000 in 1970/11 taking some of the issues that 
would have been made by other libraries in the system. 
34~ 
Table 65b. Some Analysed Values in respect of Ewell 
Villag~~j...~br~~u eX:Qlain the trelJ-d_in Table 65a. 
Deta.ils Loan Stook Issues : 
1. Ewell Village Library (OOO's) (OOO's) 
Adult 1968/69 25 95 t~.8) 
1969/70 21 119 (5.1) 
1970/71 26 305 (11.7) 
1971/72 29 327 (11.3) 
Junior 1968/69 2 15 (1.5) 
1969/70 5 23 (4.6) 
1970/71 6 73 (12.2) 
1971/72 7 69 (9.9) 
2. Stoneleigh 
Adult 1968/69 15 176 (11.7) 
1969/70 15 172 (11.5) 
1970/71 14 145 (10.3) 
1971/72 13 118 (9.1) 
Junior 1968/69 5 47 (9.4) 
1969/70 4 44. (11.0) 
1970/71 4 35; (8.8) 
1971/72 4 29 (7.3) 
3. Cuddington 
Adult 1968/69 6 52 (8.7) 
1969/70 7 53 (7.6) 
1970/71 6J If{ (7.9) 
1971/72 6 43 (1.2) 
Junior 1968/69 2 13 (6.5) 
1969/70 2 13 (6.5) 
1970/71 .2 11 (5.5) 
1971/72 2 11 (5.5) 
Issue/Stook Ratios are given in Braokets. 
Notes. 
1. Both Ta.b1es 65a and 65b should be examined in conjunction 
with Table 65 to shaH the limiting effeots of site-~hangeB 
(~.e. increases~d deoreases of servioe-points) on 
bookstooks and issues in the short run. 
2. Note that in this case, issues fol1o\,{ the popularity of 
a new library (Ewell Village) in February 1970, and 
bookstooks are later adjusted beoause of demand, with 
some small reduotion of issues in other libraries in 
the system. Statistics of Epsom are not relevant, nor are 
those subsequent to the 1972 Aot. 
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Cp.apter Nine: Human Capital and Library Benefits 
9.1. Introduction 
IHuman capital' has received some attention in recent 
years. Though it is recognised that the level of 
human investment is difficult ~oth to estimate and to measure, it 
is, sometimes currently',suggested by accountants ,that the 
'human capital' factor can be capitalised by taking 
the sum'~of an annuity representing the difference 
bet"leen the salary and the gross benefit that the 
employee provides to the firm. As -'the benefits, are 
estimates (using issues) and this research seeks 
to assess the effect of all 'capital' regressors on 
issues, the use of issues in calculating the regressor 
would not be admissable, but an approximation of 
human capital inves~;r;:<.mt ;r.ay be obtained by applying 
a capitalization factor to the employees' salaries 
themselves, and then assessing vrhether or not it 
correlated with the issues of books. 
This vlOuJ.cl be a simplistic application of recommended 
accounting procedure, but there '\-lere reasons for not 
pursuing such a course in this thesis. In this 
chapter I shall examine relevant aspects of human 
capital. The chapter vlill take the follol'1ing form: 
(i) an explanation of the reasons 1'1hy the accounting' 
formula for the estimation of human capital investment 
is not relevant to this thesis; 
(ii) an an8,lysis of library human capital in terms of 
investment in training rather than investment in 
employees, and a discussion of the difficulty of 
measurement both in the academic library ana. public 
library contexts; 
(iii) an assessment of ivlO measures of investment in 
training, using i;he frequency of qualified library 
personnel per head of population and the relatiVG 
freq~enoy of t~ained library staff (i.e. in terms 
of aggregate staff~ and 
(iv) a discussion of conclusions o 
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9.2. The defects of human capitalization factors 
There were strong reasons for not assessing the level 
of human capital investment simply by applying a 
capitalization factor to employees' salaries. In the 
earlier thesis (6) an attempt was made to correlate 
employees I salaries (per capita) with the issue 
staijj.stio (per oapita). The research was, of course, 
confined. to the 32 London boroughs but the correlation 
coefficient behleen employees_' salaries per capita and 
issues per capita vias lOVl when the values of the variable 
--
were taken from identical years and approached zer~using 
/' 
paired varia'ble values for non-identical years. In all.l cases 
the coefficients were certainly much lower than those 
between expenditures_ on books per capita and issues 
per capita for corresponding periods.. The earlier 
thesis stud~ed such correlation coefficients between 
1966/67 and 1972/73. Even '-Jhen using revised data, of 
the kind already described in 8.4(iv)~ it is observed) 
that the correlation coefficients between employees' 
salaries and book10ans per capita were as low as. 0.280, 
and the oorrelation coefficienis behleen increments, in 
both variables, using prooedures analogous to that use~ 
for bookstocks in 8.3. and 8.4(v) were almost non-existent. 
There are some exceptions for high-performance boroughs, such as_ 
't},~~ein London, Whose~ssues of books exceed 12 per capita. 
For one exceptional year (1970/71) the correlation 
ooefficient between expenditures on employees per capita 
and issues per capita was 0 .. 528, 'but for this group the 
sample size was small (n = 16) and the coefficient therefore 
insignificant., 
There are firm: reasons for the absence of correlation. 
I.iost library staff do not issue books, and their salary 
levels. are determined nationally, as are staff establishments~ 
at least in recommendation. Public Library Service Points (116) 
provides useful guidelines on the subject of staffing, 
116. IJibrary Advisory Councils of England and Hales: 
Public Library Service Points (HMSO 1971) 
351 
and though there is variability, vis ~ vis service 
points absolute frequencies of staff in all categories 
are less variable than is apparent. Attempts to 
correlate expenditure on employees per capita with 
issues per capita led to disparate differences. 
In particular the boroughs of Barnet, Camden, Sutton and 
Westminster had high issues per capita in comparison 
with employee- expenditure- based regnession estirrates, 
while for Croydon, Haringey, Kensington, Tower Hamlets 
and Newham the reverse was aPIR rent, for no reason 
other than the fact that these t''10 sets of boroughs 
had the highest and lowest sets of issues per capita 
respect ively . When the correlations between the 
variables are not controlled for population (i.e. 
when absolute values, not per capita values, of both 
variables, are corr.elated), the coefficients are between 
0.5 and 0.6 for all years, but because of correlation 
with population size and with other variables. For 
1971/72 and 1972/73, for example, there are interesting 
correlations . of 0.825 and 0.792 respectively between 
absolute expenditures on bookstocks and staff establishments, 
for no other reason than that staff establishments must,; 
be relatively large if bookstocks are large. For 1971/72 
there was also a good positive correlation coefficient 
between staff establishment and metres of shelving (for 
London( r = 0.391») though the position was reversed in 
the following year (r = - 0.158). But these are obvious 
cases vThere the size of borough may affect the correlat ion 
coefficient. In 'per capita' or 'per unit 9f population' 
terms there is no obvious correlation between employees' 
salaries and issues, whether a capitalization factor is 
used or not, and since salaries are uniformly determined, 
there is no oblious correlation between staff establishment 
pe~ capita and issues per capita. 
The correlation between staff frequency and staff salaries 
should be obvious, but a little explanation may be required 
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at this stage, particularly because it introduces the 
approach that will be adopted later in this chapter. 
Salary provision correlates with (i) staff establishment 
and (ii) the number of hours per week required for 
servicing libraries. Staff salaries can be expressed 
in terms of opening hours for most years between 1966 and 
1974 with a high correlation (pooled at about 0.65), 
i.e. for 1971/72 
S = £(38,000 + 255.730H + U); and 
for 1972/73: 
S = £(52,000 + 285,142H + U) 
where S represents aggregate salaries for the year, 
H the aggregate number of opening hours per week for 
all types of service points and U the residual 
component. 
Since employee salaries statistics are correlated with 
aggregate,· opening hour statistics, which are in turn 
a function of fixed service points, little purpose is 
served by correlating employees salary data with issues 
because of joint correlation with premises.(117) 
Thus we must abandon the study of this simple correlation 
between employees' salaries and issues bedause: 
(i) the correlation coefficients are low; and 
(ii) the variables are jointly correlated with premises 
because of high dependence of staff establishment on 
opening hours and of aggregate opening hours on premises. 
We can instead explore a more relevant aspect of human 
capital, the extent to \'Ihich the investment in qualifications, 
in the training of library staff, can be effective in 
increasing the issue statistic. 
117. The normal per capita correlation coefficients for 
the years 1965 to 1971 with the issue statistic 
were (i) premises (0.331), books (0.584); 
bookstocks (0.484) and population density (""'0.~325) 
but only 0.285 between expenditure on employees 
per capita and issues per capita. 
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9.3. The measurement of administration and training potential. 
The simple application of accountant/economist formulae 
to library employees' salaries takes little account of 
the heterogeneous nature of library staffs and the 
degree of investment in training. In the case of 
public libraries,. the extent of employment of qualified; 
(as against utlqualified) staff is partly measurable because the 
professional qualification component of the establishment 
is published, but this takes no account of other categories 
of academic ability so that the analysis is limited. Within 
the compass of this thesis it is impossible to reduce the 
great diversity of other degrees and qualifications to 
a common comparable yardstick. 
Yet the matter is, though formidable, not as difficult 
as would be the case with the study of academic libraries. 
These are often administered by non-professional librarians, 
or by Senate committees (in some universities) of \'lhom 
the secretary is of professorial rank, but not necessarily 
a professional li brarie.n (118). But differences cannot 
be easily studied because of the inter-authority non-variability 
of relative qualified staff frequencies (119). Particularly 
in academic research libraries; improvement and library 
development are known to be a function of leadership as 
well as training (120). In .some cases, particularly Japan, 
(121) the librarian of a department is more a specialist in 
the discipline of the department than in library science 
and the matter affects public library administration because 
of Japanese joint usage of libraries. 
118. Stockham, K.A. Irhe Government and Control of Libraries 
(Deutsch, 1914) page 16 ff. 
119. The Roberts Report recommended that 40% of non-manual 
staff be qualified librarians, and there has been 
some movement towards standardization. 
120,. Haas, Vi.J. in Issues in Library Administration, edited 
by Tsuneishi et. al (Columbia, 1914, page 3) 
121. Yasuda, M. in Issues in Library Administration (supra,120), 27 
122. Vosper, R. in Issues in Library. Administration page 38. 
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American library directors are different (122) and hold 
academic qualifications in librarianship rathor than 
departmental disciplines, and their German counterparts 
are also librarians and administrators rather than 
academics (122). Takatori (123) presents the Japanese 
situation as a dichotomy where the librarian in only 
22% of cases becomes a member of a university senate, and 
where professional librarians are never directors (124) and 
only 6.3% of all Japanese academic institutions (none of 
them national or public universities) have full-time 
library directors, none of these bein~ professional 
librarians. (125). Much more could be written about the 
disparate measurement of skill, ability and professional 
and academic training, but sufficient has been written 
to sho\'l that although, in the specific case of public 
libraries, the relative frequency of professional staff 
is the best index of investment in training for the United 
Kingdom,it has limitations because: 
(i) it is not a sufficient measurement for British 
academic libraries (118); and 
(ii) it is neither a necessary nor a sufficient measurement 
for foreign libraries, e.g. Japan, where there is greater 
co-operation between academic and public libraries (124), 
2.4. Some measures of training investment and their usage 
Sufficient has been written to sho\v that the real measurement 
of investment in library training is complex, and that the 
use of the frequencies of qualified staff is a limited, 
but not unreliable estimator. For the purpose of this 
section we can consider such ratios as: 
(i) the frequency of qualified staff per unit of population; 
(ii) the ratio of qualified staff to aggregate staff; and 
123. Takatori: (op Cit, supra, 120) page 55. 
124. ibid. op cit, page 57, compare with 121 supra. 
125. ibid. op cit, page 59. 
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(iii) the extent of investment in training programmes. 
Alterne,tives (i) and (ii) are easy to calculaie, but 
do not provide adjustment for investment that he-s been forgone, 
because a librarian qualifies under one authority and afteTIlards 
'moves t'o another, VThile (iii) assu..rnes' this cor:rplexi ty. 
, For the purpose of examining controlled effects measurements 
(i) a,nd (ii» are better than (iii) for they mee-sure 
relevant investment and disregard transfers to 2Jld from, 
authorities. It may be objected that (i) and (ii) are 
not 'financial' measurements, but library salaries are 
standardised, and inter-authority variability in scale 
and ranlt is less than inter-authorit~ variability in 
qualified-s·taff frequencies. ,Further, the ratios are more 
relevant to our study than several propounded in respectable 
academic library research publications, e.g~ crude ratios 
betvTeen regular and. non-regular staff and between library 
staff and studentS$ Since (a) libraries for public use 
are more homogeneous than aoademic libraries and (b)~, the 
relative frequencies under (i) and (ii) a'oove could be 
converted into capital equivalents by application of a 
constant,. they becomsJ'powerful-, ,;estimators of human investment. 
Before we apply alternatives (i) and (ii) listed at the 
head of this section let us ask "Thether, despite the 
Roberts Committee recommendationr(119) the ratio of 
qualified to unqualified staff is non-variable~ The 
correlation matrix in Table 66 provides the extent of 
correlation between professional, non=manv.al and manual 
library staff for London, the upper coefficients being 
based on 1970/71 values and the lower coefficients based 
on.197l/72-values. The coefficients are high, but London 
populations vary between 150,000 and over 300,000 and . 
they suffer from uncontrolled partial correlation ''lith 
population size. For the English counties the uncontrolled 
coefficients are, of course, even higher, but ,·.hen 
controlled for popula~tion the coefficients are all 
significant, in both cases, at the 5% level of significance~ 
Tp,us any research into the effect of 'training' on issue 
statistics has to be pursued in a highly standardised 
situation, where, though the Ro'berts recommendation has 
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not been thoroughly implemented, there is less variability 
in the ratios of qualified to unqualified staff than would 
be required for a thoroughly satisfactory study of the 
effect of investment in training on the issue statistic •. 
Table 66; provides, from the London boroughs, some of the 
correlation coefficients; between Professional Staff, 
Non-l~anual Staff, Il'1anual Staff and the Cost of Employees 
for the years 1970/11 and 1971/12. The ooefficients are 
not oontrolled for population size, and the variability 
of population size (150,000 to over 300,000) should be 
taken into' acoount when examining each pair of coefficients. 
When oontrolled for population the coeffioienta are lower, 
and it must be remembered that London is a specia~ case 
with some oommonality of policy because of such bodies aa 
the Association of London Chief Librarians, and for the 
reasons investigated in. the previous chapter. Thus we 
may expeot high oorrelation ooeffioients for London, there 
being higher coefficients between frequenoies of professional 
and non-manual staff than between either of these variables 
and the frequenoies of manual staff., 
In the English counties the high coefficients mainly result 
from differenoes of population size, the ooeffioient of 
variation is high (0.5) for all three variables, and the 
situation is more satisfaotory for investigative purposes. 
Let us then use the measures proposed at the beginning of 
this seotion to aocamine whether there is an association 
between either of them and the is~mes of oounty liibraries 
per head of population. 
The first measure proposed was the frequenoy of professional 
posts per unit of population. The 'thousand' unit ia most 
satisfactory for this purpose. Lt suffers from the disadvantage 
of all ' per capita' statistios, that the optimum allocation 
of s;taff per unit of population need! not, in any case, be 
a linear one, and that the effect of ext~eme oases may be 
exaggerated by aS$uming a linear relationship. This measure 
did not alter significantly between the years 1910/11 and 
1915/16, but the use of late statistios is undesirable, beoause 
it is intended to measure the effeot of investment in staff 
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training on the issue statistic. The changes are so 
insignificant that the measurement of the effect of such 
changes \'lOuld not be profitable. It is useful to assess, 
hO\,Tever, whether the typical 'per capita' establishment of 
professional staff had its effect on changes in the issue 
statistic, when measured relatively to the size of each 
county. For example, if the Isle of Wight had, in 
mid-period, 15 professional posts to its 112,000 
population, can it be said that the ratio (0.13) of 
professional posts per 1,000 of population cnn be relatew 
to the 'progressiveness' of the book-borro\~ing at at istic 
for that county? 
I have shown elsewhere that 'per capita' statistics are 
limited, so another measure of investment in training is 
needed. I use the term 'investment' to mean either the 
acquisition of a professionally qualified librarian who 
has trained elsewhere, or the training of a new qualified 
librarian, for the relative capitalised values of qualified, 
staff are more important thani the means of acquisition. 'fhe 
main disadvantage of the first measure is that the optimum 
relationship between staff and popu+ation size may not be 
linear, i.e. the ratio may not be a constant. We may 
therefore use a second measure, that ratio of professionally 
qualified staff to aggregate staff, as a check on the 
inadequacy of the first ratio. 
From the attel:lpts to implement the recommendations of the 
Roberts Report and subsequent reports, we may expect the 
variability of both measures to be low, an~ this is indeew 
the case. The first ratio, that of professional posts 
to 1,000-size units of population, has a mean value of 
0.13375 (for English counties) and a standurd deviation of 
0.0215, a coefficient of variation of about l6~, while the 
rat~o of qualified staff establisn,ment to aggregate staff 
has a mean value of 0.28025 and a standard deviation of 
0.0475, for English oounties at the mid-point of our 
period. The coeffioient of variation is again about 17~. 
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The values of the first variable ra!lge bet'1een 0.08 and 
0.18, but there are ve~J few e~reme values. Thus, the 
ra'tio appears to be hign in Hil"tshire, Hertfordshire and 
some of the northern counties. There is an association 
between some high values of the ratio and counties >'lhose 
issues per capita Here generally higher than the·mean 
through the period" but no association 'V1ith changes (positive) 
in issue:. statistics. 
'1;he values of the second, va:d.c-ble range betlfeen 0 .. 19 
(Cornwa.ll) and 0.,39 (Northaraptonshire), and Vlhile there 
is some association between the extreme values of both 
variables (measures of investment in professional staff) 
:it!; is not consist ent. For e:2.'"3mple" although C orrJ.vTall 
has a small proportion of professionally qualified sta.ff 
in terms of aggregate establishment~ its frequency of 
professionally Qualified staff per 1,000 of population 
is not small. 
Nevertheless, there is a correlation betl-leen the two 
sets of measurementa. In the most typical year (1912/13) 
of the four year sequence fdtwhich these values Here 
calculated, the correlation coefficient between (i) 
the ratio of professionally Qualified staff per 1,000 
of population and (ii) that of profe'ssional staff to 
aggregate staff was 0.653. Thus they are oomparable 
measure~ of investment in professional staff, though they 
are not entirely consistent .. _ 'ife may thus ask \'lhether 
these' different and limited, yet comparable, indicators 
are correlated with any of the indices proposed earlier 
in this thesiS. 
Table 6T provides some coefficients between these m:i.d-period 
ratios and indices I, .J, K, and L. n can be seen that 
neither measurement of investment in 'human capital', 
using the only suitable measures of those proposed ~arlie~ 
~s.: significantly. correlated to indices I, ,T, K and L .. 
We showed earlier that indicator L was p~eferable, and the 
highest correlation coefficient relates this index to 
the frequency of Qualified staff per 1,000 population~ But 
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we also showed that this measurement of relative 
frequency of qualified staff was a limited one, and the 
actual coefficient is, of course, not significant where 
n = 39 . It seems more appropriate that there should be 
oorrelation between a population- based measure of 
qualification and training and the i~sue statistic, than 
between a stafof - based measure of qualifioation and training 
and the issue statistic,. beoause some authorities may be 
either overstaffed or understaffed as the oase may be, 
and the latter ratio has the disadvantage that it does 
not measure the extent of overstaffing or understaffing, 
either generally or in terms of manual and non- manual , 
staff specifically. 
lbcause the second ratio~ has these disadvantages we 
cannot dismiss the oorrela"cion coefficient of 0 . 2 
between the first ratio and the index L entirely. But 
the first ratio also has limitations, and no composite 
measure of investment in professional staff provides any 
useful correlation with index L, though suoh a oomposite 
measure may compensate for the limitations of both "the 
measurements that we have used. 
Finally, we cannot, of course, dismiss the probability that 
investment in training may have a more definite long- run 
effect, but we can state with oonfidence that there is 
much greater objective evidenoe for the effeot of 
capital expenditure on buildings on the issue statistic, 
than there is for an~fect of the capitalization of 
human resources (e.g . as estimates of the 'worth' of 
qualified staff or of training) on the issue statistio 
as a measurable short - run consequence . 
9.5. Summary and Conclusions 
These are provided in Chapter 10, 10.2 . Conclusions 79 to 81 . 
360 
Table 66. Correlation Coefficients between categories of 
staff establishment (inter se) and aggregate salaries (Lo~ 
Professional Non-Manual Manual Employees' 
Salaries Staff Staff Staff 
Professional 1.000 
Staff 1.000 
Non-Manual 0.608 
Staff 0.714 
Manual 0.690 0.602 
Staff 0.654 0.576 
Employees 0.875 0.878 
Salaries 0.895 0.899 
Note 
- .. Upper figures are 1970/71, lower ones 1971/72. 
Despite the fact that London is a special case because 
of (i) the reaSons given in chapter 8 and (ii) some 
evidence of common policy because of organizations suQh. 
'~ 
as the Association of London Chief Librarians, these ~.~ 
} 
coefficients are 1m., when controlled for population size. 
Hence there is some variability despite standardization. 
Table 67. Some correlation coefficients between ratios 
of qualified staff (i) per unit of population and (ii) 
per aggregate staff frequency and indices I, J, K, and L 
Indices of Change in the Issue Statisti9 
l' J K L 
Qualified Staff 
per unit of 0.054 0.129 0.117 0.200 population 
Qualified Staff 
as a proportion 0.046 -0.099 0.041 -0.048 of total staff 
frequency 
---
Note. 
Both ratios were measured in mid-period bJ,It are typical, in 
most cases. of the ratios throughout the whole period 1969/70 
to 1975/76. Both ratios have their ~emerits, and despite 
the upper L coefficient, it can be said with confidence that 
there is no significant short-run effect of investment in 
qualifications on the issue statistic. The long-run case 
was not investigated, because the changes in other variables 
would have limited the value of such an investigation. 
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Chapter Ten. Conclusions and Recommendations 
10.1. Introduction 
The purpose of the research on which this thesis was 
based was to test the hypothesis that (i) Hicksian 
models of the type: 
Vo = 
n y 
= o' 
1. 
J 
(1 + r)j 
(where V is value in time 0, I is income, n a number of 
o y 
years, and r a rate of time-preference) can be sufficiently 
accurate to be of practical use in investment problems of 
public libraries, and that (ii) capital investment inputs 
are related to income (I) defined in social benefits in 
such models:. 
The problem of defining income r.equired consideration of 
different methods of estimation and categories of benefit, 
for the only monetary income (i.e. rents and fines) can be 
treated as cost-reduction, and ±is so relatively small aso 
not to be of significant use in such models. 
Eenefits are categorised by librarians as. 'book' and 'non-bo~'. 
'Non-book' benefits· are excluded from our terms of reference 
because of their diversity and because the bulk of them 
(e.g. storytime sessions) do not require significant 
additional capital, except, for example, when they involve 
constructing theatres and lecture theatres (e.g. Grays, 
Camden (St. pancras) and Erighton) where costs and benefits 
can be categorised independently of those for library 
construction 
'Book' benefits, on the other hand, may be considered 
either (i) in terms of their 'ultimate' value to library 
users, using models similar to those employed by Becker, 
Elaug, Sheehan and Vaizey in education and the valuation 
of human capital or (ii) in terms of their opportunity cost 
to readers' in time t. The accuracy of the first method is 
o 
to be questioned, but the second method may provide a 
sufficiently accurate estimator for practical purposes. 
:~()~ 
It had been shown in an earlier thesis (6) that the 
frequenoies (or relative frequenoies) of bookloans, i.e. 
issues (or issues per oapita) are a useful estimator of 
the benefit (or sooial inoome) from lending aotivities 
and if it oan be shown that, beoause of the relative size 
of the lending aotivity, its oorrelation with other 
(i.e. non-lending) aotivities and its oontribution to the 
aohievement of public library objectives, lending library 
statistics not only provide an accurate estimate of the 
benefits to a publio from lending, but also from other 
(non-lending) 'book' activities (e.g. reference, reading 
room and lending library 'browsing', and access to 
information by using relegated reference stock and inter 
-library loans), then a model of the type: 
n 
V Y 
0 = -..;;;;:;::::: (nimi c) . ~ J (1 r )j 0 ... 
may be useful in estimating the total capitalized value of 
income from 'book' activities, (lending and non-lending) 
where n. is the annual number of bookloans, m~.is a 
~ ~ 
conversion factor to express the relative income equivalent 
of a single bookloan not only in terms of lending, but 
of other 'book' activities, c is annual cost and the other 
variables are as defined earlier. 
The second part of the hypothesis oould be tested, first 
by determining whether capital investment is associated 
with issues, and oonsequently with benefits and with sooial 
inoome, and subsequently whether any partioular subcategory 
of capital investment (i.e. buildings, mobiles, books and 
human capital) is so assooiated. 
The first part of the hypothesis was tested in chapter 1, 
while chapter 2 examined the causes of variation in the 
issue statistic, to assess their relative importance in 
general, and the relative importance of oapital investment 
in particular. The correlation ooefficients between 
marginal differenoes in oapital investment per oapita and 
those in issues per capita may be affected by extreme values 
in their frequency distributions, and thus the frequency 
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distributions of both v,Lriables were examined in cho.pters 
three and four respectively. Chapter five asked '~hcther 
there is a generally evident associo.tion between capital 
investment and changes in issues (per capita) using 
sample data from English counties, while chapters six, 
seven, eight and nine examined in turn the effects of capital 
expenditure on buildings, mobile libraries, books (to the 
extent that they can be categorised as capital expenditure) 
and humo.n resources, on the issue statistics, using both 
the main sample and additional evidence from other sources. 
In this chapter 'VIe propose to examine the results of the 
particular conclusions from each chapter. Before 
general ising we shall list these particular conclusions 
in 10.2. Then we shall move to general conclusions in 
10.3. Finally, although it is stressed that this 
.. c 
research is of a theoretical rather them of a praotioal 
nature, we shall nonetheless, in 10.4. offer some 
recommendations that folloH directly from our conclusions. 
10.2 •. Some Po.rticular Conclusions 
1. The long-term (ultimate) benefits of public library 
activities at time t ,either of an individual or of 
o 
a community, cannot be estimated with the degree of 
accuracy required for capitalization in cost-benefit 
models (1.2.(i». 
2. While the methods described in 1. are useful for 
education cost-benefit analysis (e.g. aggregating the 
effects of an educational activity in time t on 
a 
individual development in tl 
is not applicable to public 
•••••••• t .) the method 
J 
library systems because 
of reader-mobility and the inter-availability of tickets 
and because some library activity is not of a human 
investment nature (i.e. education) but is for consumption 
(i.e. enjoyment at to) and can therefore be valued 
as a benefit in time t (1.2(i». 
o 
3. It is insufficiently accurate simply to ask a sample 
of readers for estimates of their annual benefits from· 
the public library service, aggregate these estimates 
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and then transform the sample aggregate into an estimate 
of the population aggregate annual benefit, for most 
readers would be unable to make estimates of th.e total 
benefit from libraries with precision (1.2(ii)0 
4. I,1embership statigtio&, and issue (Le. 102,n) statistics 
are the two most freq,uent categories of libra'r"J statistics. 
Of ·l;hese,. membership statistics are not a useful estimator 
of the level of library aotivity because of the dispersion, 
in the frequencies of books borrovred per memberi" and 
beoause 'they are often dated lr.Y' a mean length of one year, 
but the question whether the statistics of issues (Leo 
bookloans) can be a useful inclicator of total library 
ac.tivity, because of its sa:tisfactiou of librar-.f objectives~ 
its relative size and its correlation with other Ibook~ 
activities, merits investigation (1.2(iii) 
5. Though it was shown that aoademic libraries have 
specific objectives and demands (orten related to their· 
particular branches of knowledge and educ~tion) the 
objeotives of public libraries are of' a !total' (i.,e" 
global) nature and must be conceived as a total set of 
inter-related entitie&, of the kind listed by librar.r 
reporting committeeSl (1.3(i». 
6". The leD,ding function satisfie~ mar'c of ·theBC~ inter 
-related objectives tU.:ln other functions (1.3(:1) .. 
7. From the standpoints of provision of rea~ers! ~eeds9 
public estimatio11 9 use of :L~es(JurGes ancl in 1TI0S"~ other 
respects: the lending function is 'tb,e largest o:f 
library activi'Hes" It can y in B.- ,~,mallagement a.ccoun:tingf Hense) 
be understood a~ a 'main product' activity,accounting 
for over 90% of total activity (1.3(i:ii» f« 
8 .. Lending activity is also a u6e£1.>.1 estimato!' of to"t.:al 
library" acrt ivity' (exoept tnon,·,book ( fun.d ions) becCLuse. 
there is a good correla:t, ion betweon. i'l; al1rl all useful 
indicators of non-lending activities (e.g. browsing, 
reference consultation etc.) using either readers' 
estimates of comparative values of each aotivity, 
freq,uency counts of books consulted or freq,uency counts 
of people engaged in these activities at comparable times~ 
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9. Although each title obviously has not the same 
value (as a loan) as another 1 it is also true that 
one title has not necessarily ~he same loan value to 
two different readers, nor has the same title necessarily 
the same value to the same reaoer ,·,hen bOrrO'.'led at ·t"l-ro 
different points of time. Thus, an estimation of the 
benefit of bookloans using specifio values for each 
book, is not only cumbersome but may not be accurat e (1.4) £. 
10. Instead9 it is prefera1Jle -to a.5seSB 1'lhether the 
values of booklocms are a variate having a. modal 
value and a. kno-~ fre~uency distribution. (1.4.)0 
11 .. Q.uestionnaires sho~ied that most people preferred. 'to 
regard the benefit from library services either as 
(i) a function of the fre~uency of borrowing, or (ii) 
a constant (e.g. an annual value). IJ3hlls,thereo;is shown to be 
littlemer±t in the prccedure described in 9 above 
(spedific aggregation) for there was no evidence tha-t all 
readel~S- assoc.iated the 'loan valuer of each booknepessarily 
l-vith its commercial value.. (L4c.) ~ 
12. Instead, the loan values of books are a variate (ml ) 
and have a positive asymmetric frequency distribution 
with a mode of 36V.. The values of non-lending l)enefits 
(e.g. browsing, reference, informa.tion servicei'li int~r 
-library information etc.) -,are not only highly Gorrelated:. 
with this variate but have similar f'X'egrtenoy d:igtribution&. (1.4) 
13 .. 'rhus'.~these other 'benefi is can ~M apportioned and 
added to the estimate of 36p (see~ l~) so as to provide, (m1co<m j ) 
cv.conversion rate (of approximately 46p) for estimating 
all 'book' benefits, both lending and non-,lending from 
issue statistics. The statistic needs adjustment for some libraries 
:]\)r example, some benefits (e.g" reference facilities) 
are not provided directly by mobile libraries e (1. 4. ) 
14. Thus, social income can be estimated with some accuracy 
from lending library bookloan statistics even though 'they 
themselves represent _ only a proportion of 'to.tal benefits (1.4). 
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15. As the value of a library investment may be 
regarded as a discounted stream of benefits (both 
lending and non-lending) estimated from bookloan 
stat istios, lit is now required to test whether there 
is a measurable rel~'.tionship betvleen oapital inputs 
and 'benefit' outputs so estimated (2.1.) . 
16. If one adopts a 'tabula rasa! approaoh to examining 
the oauses of variation of library ,issues,. many of the 
causes suggested by librarians- are too speoific (and. 
looal) for model-building, lmt som0~ such as 
population size, library membership, opening hours, 
expenditure on bookstocks~ expenditure on employees and. 
the influence of school~ deserve some oonsiderqtion 
so that the specific effect of capital expenditure on 
the issue statistic may be isolated (2.2). 
17 .. Population size was shol·m to have no direct effect 
on issues, when taken per head of population, exoept for 
a minor effect related to population density and the 
optimal size of a library authority (2.3). 
18 .. The suggestion of Stoljarov (supra), that issues are 
mainly a funotion of library membershi~was examined 
using primary data and secondary data, and it was shown 
that issues per member §.re- a. varial11e .... ,i th as great 
a disp.~:t·sion as issues per head of population generally (2 ~3}),. 
-~ ~ 
19. other regressors l .. ere exo~udedJj' for various ~ea80ns1' . 
bu·t thr'ee variablel'l were retained. for fUl'ther er;J,mina/liion< 
They were (i) indigenous oharaot ~)X·:tst ics of a, regiona.l 
population, related to sooial olarH.; aml school~leaving a.ge; 
(ii) expenditur.e on books and (iii) capital expenditure. 
Of these, even expenditure on books oould. be subsumed under 
capital, and variable (i) was a matter for long-term change 
(e .go via the influence of schools) so that capital 
expend.i ture seemed to emerge as the prineipal \f8,J:-o;Lable for 
;) 
consid,eration (2 .~)" 
20. This was supported with time~series evidenoe. Although 
the trend of the variable, issues per oapita, appeared to 
be ourvilinear beh/een 1880 and 19'78, an examination of 
absolute values of issues from libraries sh·::nlfed a more 
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complex trend, consisting of geometric and linear 
components, but with episodic changes of direction 
at about 1925 and 1950 (2.4). 
21. Given a four-year lag for decision-making,. capital 
expenditure and building, these dates coincide with 
termini ad quem of periods of significantly large 
capital expansion and empowering legislation for 
both library building in both cases and the development 
of mobile libraries in the latter case (2.4). 
22. No other reasons (e.g. radio-discovery and the 
invention of television) provide a satisfactory 
hypothesis for both episodic changes of direction (1925 & 1950) 
in the trend line (2.4). 
23. Thus the hypothesiS' that best fits historical data 
is that though the steady increase in absolute frequencies 
of issues can be attributed to factors (i) and (ii) in 
19 supra, the episodic changes in the direction of 
the trend line can only be at;;\;ributed to factor (iii), 
i.e. capital expenditure (2.4) 
24. But before pursuing the hypotheSis suggested by the 
historical data, that permanent trend-direction changes 
do not result from (i) or (ii), but from factor (iii) 
in 19 supra it was still necessary to examine an 
alternative hypothesis that issues were affected by 
revenue expenditure other than those on bookstocks (2.5) 
25. There was no evidence of correlation between 
revenue expenditure and issues from libraries in the 
case of county authorities (2.5). 
26. The specific study of London (as a special case) 
using both 'per capita' variables (2.5(i» of all boroughs, 
and absolute variables of similarly sized boroughs (2.5(ii» 
also produced no evidence of significant correlation 
between revenue expenditure and issues from libraries. 
27. Finally when absolute values of revenue expenditure 
and the issues of a sample of similar-sized non-London 
boroughs are tested, the correlation coefficients are 
not significant (2.5(iii». 
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28. On the other hand, even in London, where there is 
evidence of positive (but not significant) correlation 
bet"leen revenue expenditure and issues, there is greater 
evidence of a long-term correlation between capital 
expenditure and issues, when both are expressed per 
capita (i.e. per head of population) (2.6). 
29. Thus, there was prima facie evidence that issues are 
primarily affected by capital expenditure, but this hypothes~ 
required testing from a suitable sample, taking yearly 
increments to capital stock (per capita) and correlating 
them 1-lith changes in issues per capita, but before doing 
so it was necessary to assess \v-hether the frequency 
distributions of both these variables affected our analysis (3.1.) 
30. Our choice of English (and Welsh) counties as a sample 
for testing the hypothesis was determined by the atypical 
effect of using London data only (as in the r.l.Phil thesis) 
and by the differing legislation for Scotland and Northern 
Ireland (3.1). 
31. The most recent period for an analysis that \'fould 
both allow for inter-period variability and for the four-year 
lag for capital decisions and building (21 supra) is the 
period from 1969/70 to 1975/76, using two years (1969/70 
and 1970/71) as termini a quo and two (1914/75 and 1975/76) 
as termini ad quem (3.1). 
32. Using all authorities of England and Hales, the frequency 
distribution of issues per capita was shown, in all cases, 
to be positively asymmetric, consisting of two components 
(a) a constant k, increasing from 4.2. (in earlier years) 
to 6.0; and (b) a Poisson component with a diminishing mode, 
but with (c) an overall increase in the mode of the distribution 
from 11 to 12 issues per capita, but an insignificant decline 
in the mean. The distribution was more 'peaked' for counties 
and there was greater 'bunching' around central location, and 
a decline in the frequency of extreme values at the end of 
the period (3.2-4). 
33. Such extreme values can, however, affect the correlation 
coefficient (3.4). 
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34. The study of the variable, capital expenditure 
per capita, showed that it was also asymmetrically 
distributed, and that there was also, in this case, 
the problem of the effect of extreme values on the 
correlation coefficient with issues per cupita (4.2-6). 
35. There was also an associated problem, that values 
expressed per head of population are not necessarily 
comparable with each other, and that geographical size 
is sometimes a more relevant standard for common 
comparability than population size. This problem is 
explained fully in chapter 6~ (4.2. & 6.2.). 
36. The sub-categories of capital expenditure are poorly 
correlated with each other, because they are competitive. 
In this context capital expenditure on libraries is a 
'minor' category and often treated as a 'residual' in 
comparison with 'major' categories (e.g. education) (4.3) 
37. Thus, capit~l expenditure on libraries (similar to 
that on highways) tended to be highly-geared, i.e. 
oversensitive to expansion and contraction in the 
aggregate capital funds available in any particular year, 
reaping relatively generous allocations when capital funds 
are available, and suffering disproportionate restriction 
when aggregate capital funds are restricted (4.3 - 6). 
38. The wealmess of the 'per capita' approach was 
indicated by the difference (i.e. non-linear) in the 
regression ftmctions for large authorities compared 
with small authorities (4.3). 
39. A study of the capital expellditure (per capita) 
stat istics for 1974/75 and 1975/76 shoHed them to be 
less widely dispersed because of the effect of local 
government reorganization, but as they are not well 
correlated to increases (or decreases) in issues per 
capita, they are of no importance for our study (4.6) 
40. The limitation of the use of 'per capita' statistics 
vlaS also illustrated by a correlation of aggregate 
absolute capital expenditures with the main categories 
of capital expenditure and with capital expenditure on 
libraries using absolute values of all variables. Library 
:nQ 
expenditure was shovlll to be less highly correlated with 
population size than any of the capital expenditures in 
the 'major' categories (e.g. education)(4.6.). 
41. Hmlever, despite the oversensitivity of library 
capital expenditure to changes in aggregate funds available, 
an inter-period correlation showed that English counties 
folloi-led a consistent pattern between 1969/70 and 1973/74, 
i.e. generous counties remained generous and stringent 
counties stringent, except in isolated cases where 
overexpenditure in one year compensated for underexpenditure 
in an immediately neighbouring year (4.7). 
42. This pattern of consistency partly reflected the 
effect of large central projects, but there is no 
evidence of consistency subsequent to 1973/74 (4.7). 
43. This consistency exists between 1969/70 and 1973/74 
despite the theoretical premiss that each annual unit 
of capital expenditure is 'one-off', 'once-for-all' in 
nature. That is, once a library has been completed in 
a particular locality it will be unnecessary to spend 
further units of capital in that locality for a very 
lonB period (5.2). 
44. In this respect capital expenditure differs from issues, 
for the evidence suggests that there is usually a good 
time-series (i. e. inter-period) correlat ion behleen issues 
per capita, arising largely,for example, from existing 
indiBenous population characteristics and existing capital 
stock, to which annual capital expenditures are increments (5-.2). 
45. Thus, it·.is logical that capital expenditures per capita 
be correlated (as increments to total cupital stock) with 
increments in issues per capita, over a suitable period (5.2.) 
46. The inter-period consistency of capital expenditure 
b~tween 1969/70 and 1973/74 is not a valid counter-argument 
for it was sllOvm to have resulted largely from the effect 
of long large 'phased' central library projects (5.2.) 
47. A simple, preliminary, non-parametric test, using 
the means of both variables as class-value boUndaries, 
showed that those counties whose capital expenditures per 
capita were lower than the mean did experience a decline 
:) r; '1' 
in issues per capita over the period. This non-parametric 
test was useful, because correlation coefficients could 
be overaffected by the extreme values (per capita) of 
small counties, though a;. special study of small counties 
.-; indicated that this problem was not a grea.t one (5.2)0 
48. A further precaution against 'the dangers of 47 supra 
was to remove Rutland and the Helsh counties from the sample 
because of their small populations, but the sample size was/ 
// 
not reduced below 39, in order to ~preserve statistical 
validi t,Y (503) ~ 
49. Four indices of change in the issue statistic between 
the Y'ears 1969/70 and 1970/{1,and 1974/75 and 1975/76 wer~ 
proposed, I, J', K, and L, using 1969/70 as a base for I and 
K and 1970/71 as a base for J and L. Indices I and K were shown 
to be "Teak because of the atypical nature of 1969/70 data, as 
was a further index M, in which the mean of 1969/70'and 
1970/71 data was used as a base (5.3.) 
50. There was shown to be a significant correlation, at the 
1% level (i. e. 0.588) betwef!n. capital expenditure per capita 
in 1969/70 and index L, registering changes of issues per 
capita'between 1970/71 and 1975/76, but not between later 
capital expenditure~ and this index nor· between the mean 
capital expenditure for all years and index L, despite the 
high inter-period correlation (5.4.). 
51, ')~\-lO hypotheses ."ere proposea_ (i) 'that -the changES of 
issu6H per capita were responsive to the ~ter-period mean 
capital expendi tureo per capita and (ii) that the changES of 
issues per capita were responsive to capital expenditure 
per oapite, earlY. in our period~ Hypothesis (i) was 
rejecte& and hypothesis (ii) was accepted. (5.4(i»). 
52~ The greater vTeight of evidence for hypothesis (ii) 
dia. not result simply frOm the longer time-lag for capital 
expenditure i;;c mature. TI·t·.I·~as because earlier projects 
were smaller and more widely dispersed than the later 
long large central library projects, given sanction Nhen 
funds vlere avc:d.J.able, but postponed and ro-phased Hhen 
funds Here more stringent (5.4(iii». 
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53. The gearing effect of the oversensitivity of 
libraries to expansion and contraction of aggregate 
available funds during the period, thus contributed not 
only to iihe rephasing of central library projects but 
to the abandonment of some small projects and the 
implementing of less ambitious schemes for others 
(the Giffen effect). Thus, much of the capital expenditure 
of later years had no immediately.visible effect because 
i'G involved expenditure on lmcompleted large projects (5.4(.iii) 
-~/ 
if 
54. The statistics of 'general' capital expenditure were 
also distorted by other factors (e.g. differences between 
primary and, secondary data and funding of mobile libraries 
from revenue sou.rces) .. (5.4(iv)'and_(vi». 
55. The non~neffect of long, large uncompleted projects 
prov~d an obstacle to hypothesis (i)_but not to hypothesis 
(ii) (51 supra)., IIargely because of this obstaCle (54 supra) 
and 'thus a useful method of testing that issues are a' 
function of dispersion of capital expenditure (i.e. on 
small projects) is to test whether an increase ir+ t.he 
fre~uency,of service points between 1969/70 and 1973/74 
is associated with an increase (or decrease) in issues (6.2.) 
56. But again 'per capita' tests pose problems, for some 
categories of part-time libraries are more correlated with 
geographical size in their fre~uency than with population 
size. Thus, only full-time libraries may be used for our 
analysis. This is reasonable because all building expenditure 
is \lPc,'l!1 full-time service points. Other service points il-re 
usuallY-Tented (6.2.)~ 
57. There was seen to be a significant (but not highl~ 
significant). correlation between changes in freQuencies of 
full-time service points per capita and changes in issues 
.per .capi h .. (6 G2 .. ) 
58. Freq:uency dis·tributions \-Jer~ compiled from data. of 
. ,.. . . 
individual projects for the, yeam.1969/70 to· 1970/7'1, supplied 
from capital estimates, libraria-nEl I . letters,; ind from the two 
publications NehT Libr""ry .sniJd~rlGs. :Ph6 mod~z Of the 
distributions W"ere 10 .... 1 (especi?-lly for 1969/70} ~nd .large 
projects Here a special ccmponcl;t' '(v~iry f';;H) (6.4a-b). 
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59. There is evidence that the mode of the distribution 
increased significantly after 1971, reflecting not only 
inflation, but a 'real' increase, and indicating: 
(i) a 'go-ahead' for large (e.g. central library) projects 
following the 1972 Act; and 
(ii) a subsequent 'cut-back' resulting both from less 
resources, and from inflation. (6.40). 
60. For the period 1972-4, only one-fifth of a relatively 
large sample accounted for nearly 40% of aggregate cost, 
and, because these large projects were often not 
completed in sufficient time to effect changes in the 
rates of issues per capita, there was no significant 
association (using a 2 x 2 test of medians) between these 
large projects and the related authorities whose issues 
per capita increased over the period using Index L (6.4c). 
61. The change of emphasis from 'dispersed' expenditure 
on small projects to 'concentrated' expenditure on long 
large, postponed and often incompleted projects resulted 
from the process outlined in 62 below. 
62. The effect of inflation on small projects varied between 
20% and 34% of aggregate cost, depending on the way that 
they were phased between 1972 and 1974, but the consequence 
of inflation and 'cut-back' on large projects was greater, thus: 
(i) central projects that were nearing completion received 
preferenoe, and assooiated branch projects (i.e. financed 
by the same authorities) were delayed; 
(ii) central projects on which there were no committed 
costs were shelved; 
(iii) central projects that had already received some 
substantial commitment were re-phased, and this postponement 
affected completion dates so that some projeots were not 
completed during our period of reference; and 
(iv) where central projects were shelved (ii), associated 
branch projects received more resources, but often the need 
to spend money on a 'superior' (e.g. central) project led~ 
to a 'Giffen' effect of reducing expenditure on an associated 
'inferior' project through less ambitious planning, or of 
postponing the 'inferior' project (6.4d). 
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6 J. Thus, the reasons for the superiority of the 
hypothesis that issues (and consequently benefits, i.e. 
social income) were responsive to capital expenditure 
early in our period of reference, over the alternative 
hypothesis, that they were simply responsive to the 
inter-period mean capital expenditure, are not only 
evident (i.e. that (i) early expenditure was. widely 
dispersed on small projects, but that (ii) late 
expenditure was concentrate~ on large projects), but 
these reasons are shown to be the direct consequence of 
(i) the 'gearing' effect of aggregate allocations on 
library expenditure as a 'residual' to major capital 
categories (e.g. education) and of (ii) a 'go-ahead' 
for large projects early in the period, follb\'1ed by 
'cut-back' in expenditure, leaving many authorities 
'trapped' with uncompleted large projects (6.4d). 
64. There was no evidence that subcategory differences 
of building expenditure contributed significantly to 
aggregate differences, or to the variability of issues~ 
but non-building category differences (e.g. mobiles, 
books and human resources) needed further exploration 
as limitations of the principal hypotheSis, and the 
conclusions of research in these areas is listed below (6.4d(v». 
65. Mobile libraries' frequencies and expenditures are 
betteD correlated! to geographical siz&. than to population 
size of county. Thus 'per capita' measurements, are a;. 
statistically weak tool of analysis, without reference to 
some other standard of relative measurement (e.g. residuals 
between expecte~ and actual frequenciesh using a regression 
model based on both geographic and population size regressors.(7.2) 
66. Fisher's, test of association (2 x 2) using the medians 
of (i) issues per capita changes (i.e. index L) and (ii) 
frequencies of mobile libraries per capita, but judging 
(ii) by comparison using 65 supra, was the preferred method 
of testing non-linear association between the relevant 
variables, for the relative mobile library frequency has 
some small differences, using the two standards of measurement 
(65 supra) and the frequency of mobile libraries per capita 
l7S 
is highly asymmetrically distributed (7.2(ii» 
67. Further, the revenue (i.e. maintenance) factor in 
mobile librar~es is such that, unlike the case of 
library buildings" frequencies (per capita) rather 
than changes (e.g. increases) in frequencies per capita 
should be used; for correlation with the issue index. 
variables (e.g. L supra). A, non-linear test could be 
applied, compared with other forms of correlation, and 
exceptions studied specifically (7.2(ii». 
68. The Fisher (2 x 2) tes~ association, using the 
medians of the variables (e.g. 1.2 mobiles per 100,009 unit) 
showed there to be a highly significant association 
between counties with relatively high mobile library 
frequencies and those with positiv~ increases in the 
issues of books, but with some significant exceptions (7.2(li). 
69. The investigation, of exceptions to the non-linear 
test of association showed these counties to have had a 
high pre-existent level of mobile library investment 
and of issues per capita, where a 'saturation point' had 
been reache~, but that even in these cases, the mobile 
library ratios of issues/stock and issues/member were; 
significantly higher than the fixed-point library ratios, 
of these counties (7.3). 
70. Thus, though mobile libraries have not the long-term 
effect on the rate of issues per capita that fixed-point 
libraries have (i) because of their impermanence'; and 
(ii) because growth becomes saturated'after initial interest, 
and though they lack some associated benefits (e.g. reference 
facilities, see, chapter 1) yet they make a higher relative 
contribution to issues than do fixed point libraries (7.3). 
71. Strictly, bookstocks demand consideration as a 
limitation of our analysis, because though not usually so 
categorised (i.e. mainly treated as 'revenue' in accounts) 
a bookstock is the library ina more real sense than either 
buildings, mobiles or human assets (8.2.). 
72. But because of high usage-obsolescence in public 
(as opposed to academic) libraries (e.g. 50% in two years 
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after acquisition) it is preferable to regard bookstocks 
as quickly obsolescing capital (analogous to computers, 
for example, in industry) (8.2.) 
73. It is self-evident that if bookstocks were treated 
as capital to be written oflf to revenue on a usage 
basis, there would be'no doubt of' correlation between 
such revenue debits, and benefits; (i.e. issues), for 
the variable (usage = issues) would effectively be 
correlated with itself. But the question whether annual 
expenditures on bookstocks affect issues demands, 
further consideration (8.2.) 
74. A revie\-i of the earlier work (M. Phil thesis) showeCL 
that in the special case of London there is good 
correlation between issues per capita and expenditures; 
on bookstocks per capita ( and between the former variable 
and quantities of books acquired per capita, especially 
in high-density London boroughs), but this is partly 
attributable to the high time-series autocorrelations. 
of all three variables (8.3.). 
75. Inter-year changes (i.e. increases and decreases) 
are positively, but not significantly, correlated, 
unless adjustment is made for boroughs with high interest 
in libraries, because of social factors, but work subsequent 
to the earlier thesis confirmed an earlier conclusion that 
there is, in the special cnse of London, a non-linoar 
effect of real (i.e. inflation indexed) expenditure on 
bookstocks and issues, such that an increase in real 
expenditure per capita produces an increase in issues per 
capita, and a decrease in one variable produces a decrease 
in the other, except in a small minority of boroughs 
where the 'reading interest' (social class) factors were 
predominant (8.4.). 
76: But work subsequent to the thesis showed that London 
is a special case, because of high and low 'pockets' of 
interest in libraries, social climate of specific boroughs, 
commuter effects, ticket-interavailability, special subject 
collections and static (in some boroughs, diminishing) 
frequencies of service-points (8.3 & 8.4). 
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77. London is also a special case because of tho 
high time-series autocorrelation of the variables 
listed in 74 supra, but the intra-borough consistency 
did not result from other factors studied (e.g. 
fiction/non-fiction boole acquisition policies or 
junior/aggregate purchase emphases), although these 
two ratios, for examplle, were persistently high or 
low in some boroughs (8.4). 
78. The special case of London did not apply to the· 
sample of English counties. It was not proven that 
a real increase in boolestocle expenditure produce~ 
an increase in issues, except where such an increase 
\'las accompanied by an increase in service points, i.e. 
where the purchase of buildings and booles (or mobiles 
and books) were twin aspects of the same capital 
decisions (8.6). 
79. The third limitation of our analysis, human capital, 
was explored in chapter 9. There was no case for a 
factorisation of employees' salaries to estimate human 
capital (and subsequently correlate with issue increases) 
but there was a case for disregarding the salary variable 
(because scales are standardised) and correlating measures 
of the extent of training (and qualification) with 
changes in the issue rate (9.2.). 
80. ~'leasurements of qualification and training pose problems 
for academic (and, to some extent, public) libraries. 
Measures of investment in training programmes are not 
useful because of inter-authority transferability, but 
two measures: (i) the frequency of qualified staff per 
unit (e.g. 1,000) of population; and (ii) the ratio 
qualif:i3d staff/aggregate staff are of prina.-facie use (9.2 -9.4). 
81. But there is no evidence of correlation beh/een either 
of these measures and the indices of growth in issues per 
capita (I,J,K and L) in the short run, though this does 
not contradict a possible long-term effect of training 
of staff on this measure of social benefit (9.5.). 
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10.3. The General Conclusions 
1. The first part of the hypothesis, i. e. that measures 
of activity may be used to estimate the 'social income' 
derived from the 'book' activities of public library 
users, has been sho'tIn to be correct. It has been shown, 
for example ,. tha t lending l ibr ary i ssues can be used 
to estimate the aggregate social income, both ' from lending 
and from non-lending 'book' activities, provided -that:-
(i) the values of the measures:. of location and dispersion ( 
of the opportunity cost of a bookloan are continuaUly 
updated, so that they may be taken into account in 
converting actual statistics of issues of books from 
a~ libra.ry syst em~ into estima..te s of aggrega.te socia,l 
benefit from lending; and 
(ii) non-lending activity is so :. ,·fElll-correlated. Hith. 
lending activity tha'~ the values of reference, bro'ilSing 
and other benefits, can also be estima'tedl from l~nc1ing_ 
library issue statistics (as the best index of total 
--- ._- ._--
l ibrary a.ct bd: !;y ) wi th s uf f icierd:; stat:i.stic8,1 confid.ence r 
s imply by ad.j u s ting the c onvers ion fi:l,(;toJ.~,; 
2~ With regard to (ii),the evidenoe of cl)..8.p-~er one 
suggests tha"t 9 though it is n.Q;t the i'uXlo'l;ion or a 
librarian to maximise the issues fr om lending libraries~ 
(any more '~l~~n that of a boukshop pr'oprilil'Lor to ma.xim:se only 
sales-quantity) there may be an even greater correlation 
. between (a) libra.ry lending and, (b) lending library browsing 
' . a.nd other reference ' activities, than for example between 
bookshop sales and bookshop browsing, the latter not :being 
ta.ken into_ account as a component of the commercial inco~e"' 
of a. bookshop ~ SO) -t.he case for US:l.ng l.S8Ue data :i. s a stro~ one.~ 
30 Further, no other measure i s:; a sufficient ly useful 
estimator... There is no evidence, for example, that the! 
a nal;Y'sis:: of issues into either (i) sub ject categories' or 
(ii) interval categories of the commercial purchas e prices; 
of books, and the use of different conversion factors for 
each category, \wuld be useful in pr oducing better estimates 
of aggregate social income from libra~ies, though the analysis 
of issues into (i) central; (ii) branch and (iii) mobile 
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library issues does tend to greater accuracy in the 
estimat ion of agg:cegat e non-leno.ing benefits because, 
for example, small branches and mobile libraries have 
no immediately associated reference flmctions~ Further, 
membership statistios anct lover[:.1l est:Lma:tes t of benefit 
by members are not useful in this context, for there is, 
for example, from a lending standpoint alon~lOO times 
the distinction betHeen a member borrowing 100 books per 
annum and one borrovIing 1 bookr than be'bHeen the latter 
and a non-member. 
4. The second part of the hypothesis, thai; there is 
an association betl-'H:~e:n (i) capital' eXI~E~t'lJ.re on libra.l"ies~ "rna 
(ii} issues, (as an indicator of library activity, ·,and 
consequently of library benefith has also been tested in 
this thesis. It has been shO~in that, ~~~ from ~ocial 
factors affecting the variability of issues from one region 
"&0 another, and generally improving over time, via edUcation, 
capital investment is the ma~or contributor to the 
inter--period increases; in the issue statistic,. to the 
increase in associated non-:1ending 'book' activity:and 
conseq~ently to all categorie$ of the sooial income that 
pub1io libraries derive from Ibook' aotivities, for it 
has not only been ShO\ffi from a time~series historical 
study that episodic changes in the trend line or is(;;ues ca·n be 
identified with periods of major' capital activity, but (Using 
a sufficiently lar·ge sample) ~ that ,Q.~.pi.:~al exuendi tUX'£. peX',.o8.p:i,·ta 
can be correlated with chaJ;!-ME. in issue~ per capita. 
5. Yet it does not follow that capi t.al expenditure necessarily 
increases.~either (a) the issue statistic or (b) library 
aotivity generally. The marginal effioiency of library 
capital has been shown to be z~eatesl when it has either 
been investeo. fn a number of 'sma1l, geographically dispersed 
projects or expended on mobile libra):'ies s' and. lowest rib-en 
invested in phased~concentrateci central library projects.; 
(where, in the period of reference" the effeots of • go-ahead I 
and subsequent I cut-back' was particularly aoute)" The 
marginal efficiency of capital expenditure on mobile library 
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development is~ (in terms of issue activity) greater than 
that on branch libraries, in terms_of initial impact, 
but there is some evidence that a saturation point can 
be reached in the case of mobile libraries, where 
f'nrther investment is unproductive., 
6. Although there had been evidence (from London boroughs) 
that issues are sensitive to annual expenditure on 
bookstocks, there is no evidence that this is generally 
true of public libraries, except where bookstock 
expendHures are associated with capital decisions 
(e.g. on mobiles and nevi libraries). 
7. Finally, there is no evidence j from -the available 
, data, that library activity (qua issues) is sensitive 
to the extent of capital investment in sta£f training, 
judged by relative frequencies of staff as qualified 
personnel. 
10.4. Recoomendation~ and Sug£estions for Further Resea~ch 
From the seven major conclusions summarised in the section 
above, it appears that the best policy for library 
development is the geographical dispersion of capital 
expenditure on libraries, such that (;1.) access to either 
mobile libraries or fixed. service points is given priority 
/, ... ,.,--
over the less tangible advantages of centralised administration, and 
(ii) the marginal efficiency of capital remains high. 
'fhere is no indication -that other measures of benefit 
are as useful as' lending library issues' for the estimation 
of total 'book' benefit,-while lending remains both the 
largest library activity and \'ihile it remains correlated 
with other 'book' activities, b~ as public libraries change, 
either by greater movement into cultural activities, or 
by becoming' information centres 'ltTith the part-substitution 
of tape, micI'ofiche, video.!.;ape and computer-terminal 
facilities instead of books, there will be need,to explore 
the parameters of 'opportuni'0Y cost 1 values of each of these 
sources of benefit and their association with relevant 
capital investment. The methodology could be a similar one, 
that of gathering public estimates of the 'opporhmity costs 1 
of such benefits. 
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Note 
-
In adc1ition to the above, part - use has also been made of 
a number of other sources e . g : 
(1) General Register Office. General Census (1911) England 
and \-[ales Report (Greater London) Part I I. 
(2) The Capital Estimates and Accounts of most English and 
Helsh authorities, "lith specific reference to English county 
library authorities. 
(3) Published and unpublished data from those library authorities 
mentioned in acknowledgements, consisting of specific library 
statistics and of letters from oounty librarians, 
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